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I am announcing today several ac- 
tions affecting the conduct of recom- 
binant DNA research in this country. 

In taking these steps, I have been 
guided by my responsibility to allow 
the maximum freedom of scientific in- 
quiry consistent with the protection of 
the public health and the environment 
and with respect for the important 
ethical concerns ‘surrounding genetic 
research in general. 

The research techniques used to pro- 
duce recombined molecules of deoxyri- 
bonucleic acid, the complex chemical 
that codes genetic information for all 
living cells, hold great promise for sig- 
nificantly advancing our understand- 
ing of fundamental biological process- 
es. Moreover, this research may also 
hold potential for the commercial pro- 
duction of needed biological materials 
and agricultural products. 

From the pioneering days of this re- 
search, many of this nation’s leading 
scientists expressed concern that the 
insertion of foreign genes into micro- 
organisms could carry the potential 
for harm by yielding new disease-pro- 
ducing organisms. Although no harm 
has resulted from recombinant DNA 
research to date, there has been wide- 
spread uncertainty as to the degree of 
risk involved. 

We must always recognize that sci- 
entific knowledge is not immutable; it 
is constantly changing as research 
generates additional information and 
understanding. Public policy in the 
field of science must therefore be 
flexible—to allow change as knowledge 
and understanding increase. The re- 
quirements that we impose must con- 
stantly be revised and updated to re- 
flect new knowledge. Today the expe- 
rience and insights that we have 
gained provide the basis for relaxing 
some of the restrictions the National 
Institutes of Health first imposed in 
1976 on recombinant DNA research it 
funds. 

The actions I am announcing today 
strive to allow the greatest freedom of 
scientific inquiry possible. At the same 
time, they provide the protections nec- 
essary to safeguard the public health 
and environment and also provide the 
opportunity for those concerned to 
raise any ethical issues posed by re- 
combinant DNA research. 

Specifically, I am today: 

@ Approving final guidelines. pre- 
pared by the National Institutes of 
Health that significantly revise the 
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safety requirements for conducting re- 
combinant DNA research; 

@ Taking immediate steps to require 
that research conducted by private 
companies complies with the NIH 
guidelines, primarily through use of 
the regulatory authority of the Food 
and Drug Administration (at Appendix 
A); 

@ Requesting the Environmental 
Protection Agency to review its au- 
thortty and to take all action it can to 
require compliance with the NIH 
guidelines by companies that carry out 
DNA research but whose products are 
not regulated by the Food and Drug 
Administration; 

e@ Directing NIH to increase its re- 
search designed to determine the 
extent of risk associated with recom- 
binant DNA research (at Appendix B); 

e@ Broadening substantially the 
public representation on the HEW ad- 
visory committee that will assist NIH 
in administering the revised guide- 
lines; 

e Increasing significantly public 
access to information about recombin- 
ant DNA research activities and in- 
creasing public participation in the ad- 
ministration of the guidelines in local 
communities. 


REVISED GUIDELINES 


The revised final guidelines that 
NIH has developed and that I am ap- 
proving today set new directions for 
regulation of future recombinant DNA 
research. These final guidelines retain 
much of the guidelines that NIH pub- 
lished in proposed form last July. But 
NIH has made many revisions based 
on public comment and on the review 
conducted by a Departmental commit- 
tee. The Director, NIH, has prepared a 
Decision Document responding to the 


public comments and explaining the - 


reasons for the revision. 

The final guidelines relax some of 
the restrictions under which recom- 
binant DNA research has been con- 
ducted since 1976, and at the same 
time increase the role of the public in 
approving and monitoring recombin- 
ant DNA experiments. 

In particular, these final guidelines 
relax in two major respects the guide- 
lines that were placed in effect in 
1976. 

e@ The revisions exempt altogether 
five categories of experiments from the 
guidelines’ restrictions. NIH has con- 
cluded that these experiments present 
no known health risk. Approximately 
one-third of research covered under 
the existing guidelines would be 
exempted under the revised standards. 

The revised guidelines continue to 
ban all six categories of potentially 
hazardous research that the 1976 
guidelines prohibited. They will now, 
however, permit the Director of NIH 
to grant—following public notice and 


comment—case-by-case exceptions to 
these prohibitions with appropriate 
safeguards. 

@ The revised guidelines will ease re- 
strictions on other permissible experi- 
ments. Depending on the potential 
risk of an experiment, both the 1976 
guidelines and today’s revised guide- 
lines require a researcher to comply 
with one of four levels of protective 
laboratory procedures and one of 
three levels of restrictions on the type 
of organism that may be used in the 
research. The revised guidelines assign 
almost all categories of research physi- 
cal containment and/or biological con- 
tainment levels at least one step lower 
than in the 1976 guidelines. Since the 
likelihood of harm now appears more 
remote than was once anticipated, the 
scientific community has now conclud- 
ed that this downgrading is appropri- 
ate. The four levels of physical con- 
tainment and three levels of “biologi- 
cal containment’’—the use of weak- 
ened organisms that cannot survive 
outside the laboratory—set by the 
1976 guidelines would remain the 
same. 

Based on the review and public hear- 
ing cohducted by a Departmental com- 
mittee, the guidelines have been sig- 
nificantly rewritten from the July ver- 
sion to increase public participation at 
both the local and national level: 

@ Twenty percent of the members of 
local Institutional Biosafety Commit- 
tees (IBC’s) must represent the general 
public, and have no connection to the 
institution. The 1976 guidelines had 
no such requirements for public par- 
ticipation. 

e@ Important.records must be made 
public. The bulk of IBC records must 
be made available to the public and 
problems, violations, illnesses and acci- 
dents must be reported to NIH. 

@ At the national level, major ac- 
tions cannot be taken without advice 
of the Recombinant DNA Advisory 
Committee (RAC) with public and Fed- 
eral agency comment. Major actions 
include decisions to approve on a case- 
by-case basis experiments that are 
generally prohibited, to exempt addi- 
tional categories of research from the 
guidelines, to permit the insertion of 
genes in new types of bacteria, and to 
approve changes in the _ guidelines 
themselves. 

Finally, today’s revised guidelines 
provide more explicit guidance both 
for local institutions and for NIH to 
follow in implementing the guidelines. 

@ Institutions must develop emer- 
gency plans covering accidental spills 
and personnel contamination; health 
surveillance programs for projects 
needing such safeguards; and training 
programs for IBC members, research- 
ers, and other laboratory staff. 

@ Under the revised guidelines, the 
NIH Director cannot approve pro- 
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posed actions unless he determines 
that they present no significant risk to 
health or the environment. 


GUIDELINE COVERAGE 


The revised guidelines apply to all 
recombinant DNA research conducted 
at any institution which receives NIH 
funds for recombinant DNA research. 
At these institutions, even research 
conducted without NIH support must 
comply with the guidelines. Other re- 
search agencies of the Federal govern- 
ment have assured us that they will 
require compliance with the NIH 
guidelines for all recombinant DNA re- 
search that they conduct or support. 

We are also taking action to assure 
that the guidelines apply, to the great- 
est extent possible, to research con- 
ducted in the private sector. 

e@ At my direction, the Food and 
Drug Administration is today an- 
nouncing its intent to propose than 
any recombinant DNA research sub- 
mitted to satisfy FDA’s regulatory re- 
quirements must have been conducted 
in compliance with the NIH guide- 
lines. 

e@ I have also written to Douglas 
Costle, the Administrator of the Envi- 
ronmental Protection Agency (EPA) 
and asked him to review EPA’s regula- 
tory authority to determine whether 
EPA can regulate recombinant DNA 
research conducted privately that is 
not submitted to the FDA. I have 
asked him to take all action he can. 

If both FDA and EPA act to regulate 
privately conducted recombinant DNA 
research, virtually all recombinant 
DNA research in this country would 
be brought under the requirements of 
the revised guidelines. 


BROADENED COMMITTEE MEMBERSHIP 


I will announce shortly the names of 
14 new members of HEW’s recombin- 
ant DNA Advisory Committee. In addi- 
tion to scientists who are experts in 
molecular biology and other disci- 
plines, the Committee will be expand- 
ed to include persons knowledgeable in 
a wide variety of fields such as law, 
public policy, ethics, the environment 
and public health. The Committee will 
serve as the principal advisory body to 
the Director of NIH and to the Secre- 
tary of HEW on recombinant DNA 
policy. 


INCREASED RISK ASSESSMENT RESEARCH 


While our knowledge about the risks 
of recombinant DNA has -increased 
dramatically, much remains unknown. 
The scientific community must contin- 
ue to assess the extent of the risks 
posed by recombinant DNA research. I 
am therefore directing the Assistant 
Secretary for Health and the Director 
of the National Institutes of Health to 
formulate a plan for carrying out a 
balanced program of additional risk 
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assessment experiments. In my view, 
the more risk assessment experiments 
NIH conducts or supports, the better 
we can judge whether the guidelines— 
and actions taken under them—afford 
appropriate protection for health and 
the environment. 

Today’s action represents the culmi- 
nation of a long and thorough process 
that has sought at each step to bal- 
ance the important concerns involved 
in recombinant DNA research. The 
National Institutes of Health in 1976 
published guidelines to govern re- 
search which it funds. 

The 1976 guidelines: 

@ Prohibited six categories of recom- 
binant DNA experiments which ex- 
perts felt posed significant hazards. 

@ Defined degrees of physical and 
biological containment necessary to 
prevent recombinant DNA organisms 
from escaping into the environment 
and surviving. 

@ Described permissible categories 
of recombinant DNA research and as- 
signed levels of physical and biological 
containment for each. 

@ Described specific roles and re- 
sponsibilities for principal investiga- 
tors, research institutions, institution- 
al biohazard committees, and the NIH. 

Since issuance of the 1976 guide- 
lines, recombinant DNA techniques 
have become much more widely used 
in research, and more has. been 
learned about the limits of potential 
risks in using this technology. 

In light of this new knowledge, the 
Director, NIH, on July 28, 1978 pro- 
posed substantial modification and re- 
laxation of the guidelines. At that 
time, I named a Departmental review 
committee consisting of Peter Libassi, 
the Department’s General Counsel, as 
Chairperson; Dr. Donald Fredrickson, 
the Director of NIH, as Vice Chairper- 
son; Dr. Julius Richmond, Assistant 
Secretary for Health; and Dr. Henry 
Aaron, then Assistant Secretary for 
Planning and Evaluation. I asked the 
Committee to examine the proposed 
guidelines and to hold a public hearing 
on the guidelines. 

In reviewing the guidelines, the com- 
mittee solicited and heard comments 
from representatives of environmental 
groups, unions, pharmaceutical com- 
panies, institutional biosafety commit- 
tees and Congressional staff members. 
The committee reviewed more than 
170 letters from the public comment- 
ing on the revisions. The committee 
planed a vital role in the process 
which led to the revised guidelines and 
unanimously recommended that the 
revised guidelines be approved. 

These revised guidelines provide for 
a flexible, open system that can ac- 
commodate new scientific information 
that may warrant change, either to 
relax or to increase safety require- 
ments. 
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I applaud all who have labored to 
develop these guidelines: The scientif- 
ic community, the public, and workers 
at the Federal, State and local levels. 
This research holds promise for 
adding to our understanding about 
basic biological processes. These guide- 
lines should permit that promise to be 
realized without presenting any sig- 
nificant risk to public health or the 
environment. 


Dated: December 15, 1978. 


JOSEPH A. CALIFANO, JYr., 
Secretary. 


APPENDIX A 


THE SECRETARY OF HEALTH, 
EDUCATION, AND WELFARE, 
Washington, D.C. 20201. 


DECEMBER 15, 1978. 


MEMORANDUM TO: Commissioner of 
Food and Drugs, Director, Nationa! In- 
stitutes of Health. 


THROUGH: Assistant Secretary for Health. 


SUBJECT: FDA Requirements for Compli- 
ance with the NIH Guidelines for Re- 
combinant DNA Research. 


With my approval and that of the Assist- 
ant Secretary for Health, the Director of 
the National Institutes of Health is issuing 
today revised Guidelines for Recombinant 
DNA Research. 

These Guidelines set down requirements 
for all recombinant DNA research either 
conducted by NIH or conducted by institu- 
tions receiving NIH funds for recombinant 
DNA research. Other Federal agencies fund- 
ing recombinant DNA research have agreed 
to require recipients of their funds to 
comply with these Guidelines as well. 


To the maximum extent possible, we 
should extend the coverage of the NIH 
Guidelines to recombinant DNA research 
carried out in the private sector, with appro- 
priate protection for proprietary and patent 
rights. 

As we discussed, the pharmaceutical in- 
dustry does most of the recombinant DNA 
research that is carried out privately in this 
country. Accordingly, the Food and Drug 
Administration is issuing today a Notice of 
Intent to propose regulations. These pro- - 
posed regulations would require that all re- 
combinant DNA research submitted to the 
FDA to satisfy the FDA's regulatory re- 
quirements be carried out in compliance 
with the Guidelines. This requirement 
should bring under the Guidelines the vast 
majority of recombinant DNA research con- 
ducted in this country by the private sector. 
If FDA does adopt such regulations, there 
must be close cooperation between NIH and 
FDA in implementing them. With the Com- 
missioner of Food and Drug taking the lead, 
you should prepare a plan of action on the 
steps necessary to apply the Guidelines to 
the private sector. 

Please submit a memorandum describing 
your proposed plan of action at the time 
you submit proposed regulations. 


JOSEPH A. CALIFANO, Jr. 
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APPENDIX B 


THE SECRETARY OF HEALTH, 
EDUCATION, AND WELFARE, 
Washington, D.C. 20201. 


DECEMBER 15, 1978. 


MEMORANDUM TO: Assistant Secretary 
for Health, Director, National Institutes, 
National Institutes of Health. 

SUBJECT: Assessing the Risk of Recombin- 
ant DNA Research. 

With the issuance today of revised Guide- 
lines for recombinant DNA research, the re- 
sponsibility of the National Institutes of 
Health to conduct and support experiments 
designed to determine the risks of recombin- 
ant DNA research becomes even more im- 
portant than it has been in the past. The re- 
vised Guidelines now require a finding by 
the Director of NIH that each proposed 
action under the Guidelines “presents no 
significant risk to health or the’ environ- 
ment.” It is critical that these judgments, to 
the maximum extent possible, be based on 
the firm foundation of documented re- 
search that is subject to peer review. 

Experience and knowledge gained from 
the broad range of recombinant DNA re- 
search already underway will provide much 
information for assessing risks. But in many 
areas special research and c?reful attention 
will be needed. To discharge our responsibil- 
ity to assess risk before certain research is 
conducted on a wide-spread basis, NIH 
should formulate a plan for carrying out a 
balanced program of more such risk-assess- 
ment experiments either at NIH directly or 
under NIH-supported grants or contracts. In 
my view, the more risk assessment experi- 
ments NIH carries out, the better we will be 
able to judge whether the Guidelines—and 
actions taken under them—afford appropri- 
ate protection for health and the environ- 
ment. 

Your overall plan to conduct risk assess- 
ment experiments should be published for 
public comment and presented for review to 
the Recombinant DNA Advisory Committee 
annually. The first such plan should be 
ready for publication and submission to the 
Advisory Committee by March 30, 1979. 

JOSEPH A. CALIFANO, Jr. 


NoTICcE OF RELEASE OF REvIsED NIH 
GUIDELINES FOR RECOMBINANT DNA 
RESEARCH 


Today, the Director, National Insti- 
tutes of Health, with the approval of 
the Assistant Secretary for Health and 
the Secretary of Health, Education, 
and Welfare, is authorizing the release 
of revised NIH Guidelines for Re- 
search Involving Recombinant DNA 
Molecules. The Guidelines and a Deci- 
sion of the NIH Director to issue the 
revised guidelines are published below. 


Dated: December 15, 1978. 
DONALD S. FREDRICKSON, 


Director, 
National Institutes of Health. 


DECISION OF THE DIRECTOR, NATIONAL 
INSTITUTES OF HEALTH, To ISSUE RE- 
VISED GUIDELINES FOR RECOMBINANT 
DNA RESERACH 


DECEMBER 1978. 


CONTENTS 
I. Scope of the Guidelines. 


NOTICES 


General Applicability. 


Prohibitions and Exemptions—General 
comments. 

Prohibitions—Specific Comments. 

Exemptions—Specific Comments. 

II. Containment. 

Physical Containment. 

Shipment. 

Biological Containment. 

Flexibility in Choosing Physical and Bio- 
logical Containment Levels. 

III. Containment Guidelines for Covered 
Experiments. 

Genera! Considerations. 

Risk Assessment. 

Specific Concerns. 

IV. Roles and Responsibilities. 

Of the Institution (General). 

Of the Institution (Special). 

Of NIH (General). 

Of NIH (Specific). 

V. Footnotes and References. 

Appendix A (Director's Decision concern- 
ing Appendix A of the Guidelines). 

Appendix B (Director's Decision concern- 
ing Appendix B of the Guidelines). 


APPENDICES 


I. Environmental Impact Assessment. 

Il. Federal Interagency Advisory Commit- 
tee (list of members). 

III. Exchange of letters between Senators 
and Secretary Califano. 


I. SCOPE OF THE GUIDELINES 


A number of commentators at the 
September 15 hearing and correspon- 
dents addressed issues concerning the 
scope of the Guidelines. Views were 
expressed for an against exempting 
experiments from the Guidelines even 
though some argued that the risk was 
minimal or nonexistent. Specific issues 
that were raised are discussed below. 


GENERAL APPLICABILITY 


Several commentators spoke to the 
scope of the applicability of the 
Guidelines. Some questioned the right 
of NIH to apply the Guidelines to in- 
vestigations not supported by NIH at 
an institution that receives some NIH 
funding for recombinant DNA re- 
search. Others, however, urged that 
the scope be broadened to include all 
institutions receiving NIH or, indeed, 
DHEW funding for whatever purpose. 

I addressed these concerns in my De- 
cision accompanying the proposed re- 
vision published in the FrepERAL REcIs- 
TER on July 28, 1978. I noted that par- 
tial adherence to the Guidelines 
within an institution would defeat the 
purpose of extending maximal protec- 
tion to the community. Thus, it would 
be inconsistent for NIH to provide 
funds for recombinant DNA activities 
to an institution that did not meet the 
standards of the Guidelines in all of 
its recombinant DNA research, regard- 
less of the source of funding. This 
principle is sound and NIH has the au- 
thority to apply it. 

Some commentators took exception 
to the statement in the section on 
General Applicability that once cer- 
tain research is approved at the local 
level, it may proceed. Several corre- 


spondents pointed out that the lan- 
guage conveys the sense that all re- 
combinant DNA research can proceed 
solely on the basis of local approval. 
This is not the case and this section 
does not, in fact, deal appropriately 
with the matter. Accordingly, the 
topic has been deleted from the Appli- 
cability section and dealt with exten- 
sively in part IV of the Guidelines and 
in the Administrative Practices Sup- 
plement. 

Another commentator urged that 
the requirements of the Guidelines be 
extended to NIH-supported research 
in foreign countries. The proposed re- 
vised Guidelines (PRG) state that the 
Guidelines are applicable, but if the 
host country has rules for the conduct 
of recombinant DNA projects, then a 
certificate of compliance with those 
rules may be submitted to NIH in lieu 
of compliance with the NIH Guide- 
lines, so long as the safety practices of 
the two are reasonably consistent. Of 
course, in countries with no guidelines, 
the NIH Guidelines must apply to 
NIH-supported research. 


PROHIBITIONS AND EXEMPTIONS— 
GENERAL COMMENTS 


There were a large number of com- 
ments on prohibitions, exceptions to 
prohibitions, and exemptions from the 
Guidelines. There was some confusion 
on the difference between exceptions 
and exemptions. Experiments except- 
ed from the prohibitions are assigned 
appropriate containment levels and 
thus must be conducted in compliance 
with the Guidelines. For experiments 
under the exemptions (and not affect- 
ed by prohibitions), the Guidelines do 
not apply at all. 4 

Several of the commentators spoke 
to one or more of the criteria used for 
exempting experiments from the 
Guidelines. Some said that the crite- 
rion for granting exemptions should 
be safety and not whether DNA ex- 
change occurs in nature. This issue is 
discussed in the Environmental 
Impact Assessment accompanying the 
revised Guidelines in the FEDERAL REG- 
ISTER of July 28, 1978. 

It was noted there that, according to 
some commentators, safety rather 
than “novelty” should be the criterion 
for exclusion. That is, any recombin- 
ant molecule that poses a potential 
threat to the public health or the en- 
vironment should be covered by the 
Guidelines regardless of whether the 
molecule is a novel one. An opposing 
view, expressed by other commenta- 
tors, was that a proper criterion 
should be whether the _ potential 
hazard of the recombinant molecule 
would differ significantly from the 
biohazard posed by a molecule already 
found in nature or from a biohazard 
that can be successfully handled by 
conventional methods. It proved im- 
possible to reconcile these differences 
of opinion in the definition itself, and 
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so the Exemptions sections was devel- 
oped. 

In my view, the criteria given in the 
exemptions and prohibitions sections 
of the PRG defining recombinations 
similar to natural events are both con- 
servative and reasonable. It should be 
noted that the wording of prohibition 
I-D-5, “‘that are not known to acquire 
it naturally,” is identical to that of the 
original 1976 Guidelines. 


PROHIBITIONS—SPECIFIC COMMENTS 


Several commentators requested 
clarification of prohibition I-D-2 con- 
cerning the deliberate formation of 
potent toxins. Was it intended to cover 
only toxins for vertebrates or those 
for all species? A commentatcr noted 
that fungi produce antibiotics that are 
potent toxins for bacteria. It is not the 
intent of this prohibition to cover such 
toxins but only potent toxins for ver- 
tebrates. Accordingly, new language 
makes it clear that “potent toxins” 
refers specifically to vertebrates. 

A number of commentators form the 
agricultural community urged that 
mechanisms be set in place for waiver 
of prohibition I-D-4, which bans delib- 
erate release into the environment of 
any organism containing recombinant 
DNA. Recognizing the need expressed 
by these commentators for more de- 
finitive standards for allowing excep- 
tions, I will refer the matter to the Re- 
combinant Advisory Committee (RAC) 
for its consideration. Indeed, in re- 
sponse to several suggestions from 
commentators, the RAC will be asked 
to address conditions under which ex- 
ceptions to various prohibited catego- 
ries of experiments may be granted. 

Another commentator urged that 
for waiver of the prohibition on delib- 
erate release into the environment, 
the Guidelines explicitly require com- 
pliance with the National Environ- 
mental Policy Act (NEPA) and any ad- 
ditional safeguards to be stipulated by 
EPA. Others urged that full Environ- 
mental Impact Statements be filed on 
most exceptions to the prohibitions. 
As I noted in my Decision accompany- 
ing the PRG on July 28, 1978, all 
waiver decisions will include a careful 
consideration of the potential environ- 
mental impact. Some decisions may be 
accompanied by a formal assessment 
or statement—a determination, howev- 
er, that can only be made on a case-by- 
case basis. In the new procedures for 
the Federal agencies under the Guide- 
lines, all agencies represented on the 
Federal Interagency Committee, in- 
cluding EPA and OSHA, will have 
nonvoting members on the RAC, and 
will thus have opportunity to partici- 
pate in all the RAC’s deliberations. In 
addition, the Federal Interagency 
Committee may be convened to discuss 
issues its members believe are impor- 
tant prior to the granting of any 
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waiver. Exceptions to prohibitions also 
fall under the procedure described in 
Section IV-E-1-b-(1) of the Guidelines 
that involves at least 30 days of public 
comment. 

The standard for exceptions to pro- 
hibitions in the Guidelines was a 
source of much comment. Some com- 
mentators believe that the standard 
should be “no significant risk and a 
clear social benefit to be realized.” 
Others urged that exception to the 
prohibitions be justified only to 
permit special risk-assessment experi- 
ments. I believe that Section IV-E-1-b 
sets the appropriate standard at this 
time. This is particularly so in light of 
the new procedural protections de- 
scribed in part IV requiring public and 
Federal agency participation in such 
decisions. 

There were a number of comments 
from the private sector concerning the 
prohibition on large-scale experiments 
(I-D-6). They noted that the necessity 
for conducting scale-up experiments 
(greater than 10-liter volumes) is im- 
minent, and that, in their view, such 
experiments present no unusual haz- 
ards. I recognize the need for conduct- 
ing experiments with more than 10 
liters of culture and the extensive ex- 
perience of industry in dealing with 
larger volumes. The criteria set forth 
in the Guidelines make the prohibi- 
tion inapplicable when the recombin- 
ant DNAs are rigorously characterized 
and free of harmful DNA sequences. 
An exception to the prohibition may 
also be granted [see Guidelines, Sec- 
tion IV-E-1-b-(1)-(e)] and the RAC 
will begin to consider specific stand- 
ards for exceptions. 


EXEMPTIONS—SPECIFIC COMMENTS 


In the PRG all of the prohibitions 
overrode the exemptions. There were 
suggestions that certain prohibitions 
not apply to the exemptions. It was 
recommended, for example, that the 
prohibitions relating to the deliberate 
release of recombinants into the envi- 
ronment and the deliberate transfer of 
drug resistance not apply to exempt 
experiments. In my view these prohi- 
bitions must continue to apply for the 
present. 

It was also argued that the prohibi- 
tion on large-scale experiments should 
not apply to exempt experiments. This 
prohibition, indeed, is different from 
the other five, as is explicitly noted in 
the 1976 Guidelines. In the PRG the 
language was tightened: ‘“‘recombinant 
DNAs known to make harmful prod- 
ucts” was changed: to “unless the re- 
combinant DNAs are rigorously char- 
acterized and are shown to be free of 
harmful genes.” For experiments in 
the exempt category that call for more 
than 10 liters of culture, it seems un- 
necessary to have the recombinant 
DNAs meet these criteria. Therefore, a 


60083 


fixed prohibition, unduly restrictive in 
these cases, no longer applies, and ex- 
periments which meet the criteria of 
the exemptions may be conducted in 
volumes of over 10 liters. The first five 
prohibitions continue to apply to all 
experiments and override the exemp- 
tions. 

A correspondent stated that the in- 
clusion of specific exemptions in the 
Guidelines is premature. It was recom- 
mended that exemptions be granted 
instead on a case-by-case basis after 
risk-assessment, NEPA compliance, 
public participation, and a finding 
based on experimental data that the 
exemption presents no significant risk 
to health or the environment. In my 
view the five classes of exemption 
listed in the PRG, as discussed in the 
accompanying Decision Document and 
Environmental Impact Assessment, 
are warranted. It is a view shared by 
the RAC and many commentators 
throughout this long period of pro- 
posed Guideline revision. All of the 
participants and observers concerned 
with the Guidelines will benefit from 
disengagement of the least potentially - 
hazardous use of recombinant DNA 
techniques, so that attention may be 
focused on the areas still encompassed 
by the Guidelines. 

A witness at the September 15 hear- 
ing objected to exemption of experi- 
ments involving naked DNA, maintain- 
ing that the Rowe-Martin experiment 
showed that the ingestion of naked po- 
lyoma DNA by mice resulted in infec- 
tion. This is incorrect. In that experi- 
ment the DNA caused infection in 
mice only when injected, and then 
with much reduced ability as com- 
pared with the whole virus. It is a 
common experience that naked DNA 
molecules are fragile and difficult to 
retain intact in the laboratory. Ingest- 
ed DNA would be destroyed in the ali- 
mentary tract by stomach acid and the 
various enzymes that degrade DNA. 
The one route whereby naked DNA 
molecules might be hazardous is acci- 
dental injection, as into a laboratory 
worker, The same could be said for 
many of the chemicals used in experi- 
ments. For this reason, the use of hy- 
podermic needles in laboratory proce- 
dures is avoided whenever possible. 
Their use is specifically discouraged in 
the section of the Guidelines on Con- 
tainment. Further, Footnote 5 has 
now been expanded to recommend in- 
activation of DNA before disposal, and 
specifically refers to the Laboratory 
Safety Monograph as a source of 
advice on acceptable methods. 

A commentator on behalf of the 
RAC’s Working Group on Prokaryotic 
Host-Vectors Other than E. Coli K-12 
proposed modification of Exemption 
I-E-3. He provided the following justi- 
fication: ‘“‘Addition of the proposed 
clause [‘or which have been trans- 
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ferred to another host by known phys- 
iologic means’] will exempt the follow- 
ing types of experiments: 

“An E. coli strain is constructed in 
which a chromosomal gene of E. coli 
has been enzymatically joined to plas- 
mid DNA; this plasmid is then trans- 
ferred by conjugation into another 
bacterial host that is not on the Direc- 
tor’s List of bacteria that exchange 
with E. Coli. 

“Tt seems logical that this experi- 
ment should be exempt, because it in- 
volves natural genetic exchange be- 
tween two organisms both of which 
are exempt. The £. Coli. donor is 
exempt because it represents a gene 
combination that could easily arise by 
natural means. As the transfer can 
also occur naturally, the same state- 
ment applies also to the second host 
carrying the plasmid. 

“If unidirectional plasmid transfer 
had been accepted as an adequate cri- 
terion for inclusion on the Director’s 
List, the strain would be automatically 
exempt. The reason for not accepting 
this criterion was that some doubts 
had been expressed as to whether uni- 
directional plasmid transfer automati- 
cally implied bidirectional transfer of 
chromosomal genes. However, in the 
present case, the ability to construct 
the desired recombinant is de facto 
evidence that it could arise by natural 
means, 

“A specific proposal was submitted 
to RAC * * * to splice an E. Coli. sup- 
pressor into an E£. Coli. transposon, 
then move the resulting combination 
into Myxococcus by P1 transduction. 
This strategy will allow the isolation 
of suppressible mutants of myxococ- 
cus and its phages, which will greatly 
expedite genetic studies of develop- 
ment and motility in that organism.” 

The change as proposed by the com- 
mentator is warranted in my view, and 
has been made, with minor rewording 
for clarity. 

There were many comments con- 
cerning the list of exchangers in Ap- 
pendix A to be exempt from the 
Guidelines under exemption I-E-4. 

Many commentators urged more ex- 
plicit standards for inclusion on the 
list. As discussed in detail in the sec- 
tion of this document dealing with Ap- 
pendix A, the criteria for inclusion on 
the list have been tightened and made 
more explicit, reducing the list consid- 
erably and thus exempting fewer ex- 
periments from the Guidelines. 


If. CONTAINMENT 


The object of the containment provi- 
sions of the proposed revised Guide- 
lines is to ensure that experimental 
DNA recombination will have no ill ef- 
fects on the researchers, the general 
public, or the environment. Public 
comments on part II of the Guidelines 
and on the Laboratory Safety Mono- 
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graph were generally supportive. How- 
ever, a number of pertinent issues re- 
lating to physical and biological con- 
tainment were raised in correspond- 
ence and at the public hearing held on 
September 15, 1978. They deserve con- 
sideration and are addressed below. 


PHYSICAL CONTAINMENT 


Effectiveness of Physical Containment 


One commentator observed that lab- 
oratories cannot provide foolproof 
containment of dangerous organisms 
and that a biohazard outbreak can 
rapidly spread to virtually any neigh- 
borhood on earth. He cited the recent 
laboratory accident in England attrib- 
uted to the escape of a smallpox virus 
through a faulty filter. NIH agrees 
that when known hazardous agents 
are dealt with, the risk of a labora- 
tory-acquired infection cannot be to- 
tally eliminated. I believe, however, 
that adherence to the Guidelines pro- 
vides ample protection for laboratory 
personnel, the public, and the environ- 
ment. Even if an organism should 
escape from the laboratory, the muta- 
tional changes underlying ‘biological 
containment” would greatly decrease 
the probability that it would survive in 
the environment. The recent incident 
in England involves an extraordinarily 
hardy, resistant, and virulent orga- 
nism to which man is very suscepti- 
ble—one that is hardly comparable to 
weakened strains of E£. coli generally 
used in recombinant DNA research or 
to the new host-vector (HV) systems 
now under consideration. 


Laboratory Practices 


A correspondent noted that persons 
on antibiotics or immunosuppressive 
drugs, or those with open lacerations 
or chronic digestive abnormalities, are 
not prohibited from entering the labo- 
ratory under any of the physical con- 
tainment levels. In response, it should 
be pointed out that the Laboratory 
Safety Monograph (LSM), page 204, 
provides that “laboratory workers who 
are undergoing treatment with ster- 
oids, immunosuppressive drugs or anti- 
biotics, or are suffering from colitis, 
ileitis, active chronic diarrhea, or 
other gastrointestinal disorders, 
should have a medical evaluation to 
determine whether they should be en- 
gaged in research with potentially haz- 
ardous organisms during the time of 
their illness.” Reference to this now 
appears in Section IV-D-1-h, which 
also mandates that the institution 
shall provide health surveillance of 
laboratory personnel. 

Several commentators noted that ab- 
sence of specific guidance for the 
rodent and insect control programs re- 
quired in Section II-B-1-a-(9), II-B-2- 
a-(12), II-B-3-a-(12), II-B-4-a-(16). 
The large variety of situations and 
animal involved makes precise specifi- 


cations impractical. It is the intent of 
the Guidelines, however, that ade- 
quate attention be paid to this prdb- 
lem, and further guidance will be pro- 
vided in the next edition of the LSM. 


Emergency Procedures 


One commentator urged that the 
Guidelines include specifications for 
cleanup procedures to be followed in 
the event of a spill or accidental re- 
lease of organisms into the environ- 
ment. A witness recommends that for 
prompt and adequate response to 
emergencies, a team of experts from 
NIH and CDC be formed, and that 
their names and telephone numbers 
be published for easy access. Emergen- 
cy procedures are currently detailed in 
the LSM, pp. 194-195. These will be 
expanded in the next edition of the 
monograph to provide for an NIH- 
CDC emergency consultation and re- 
sponse program to assist institutions 
in managing serious accidents. 
Twenty-four-hour telephone coverage 
will afford an immediate reponse capa- 
bility. 

One correspondent recommended 
that all bacteria used in recombinant 
DNA experiments be tagged so that 
their spread, in the event of an acci- 
dent, could be detected in the environ- 
ment. A general requirement to this 
effect is not now practicable. It should 
be noted, however, that in many cases 
bacteria are tagged to permit identifi- 
cation. 

A correspondent raised the prospect 
that P2 and P3 containment facilities 
could be compromised by an earth- 
quake. Most institutions have emer- 
gency plans for dealing with natural 
disasters. Selected references are cited 
in the LSM. If necessary, NIH and 
CDC are available to provide direct as- 
sistance in the management of specific 
emergency situations. Moreover, insti- 
tutions in areas subject to natural dis- 
asters such as earthquake must gener- 
ally conform to building code require- 
ments that are designed to minimize 
the effects of such disasters. 


Issues Related to Specific Contain- 
ment Levels 


A number of additional comments 
were received from public commenta- 
tors relating to the proposed actions at 
specific levels of physical containment. 

One correspondent said that the new 
Pl and P2 containment conditions are 
not significantly different, and that 
the difference between Pl and P2 
should be approximately the same as 
that between HV1 and HV2. He object- 
ed strongly to the escalation of the Pl 
and P2 containment rules. 

NIH believes that the differences be- 
tween the two levels of containment 
are significant. For example, P2 re- 
quires use of biological safety cabinets 
to contain aerosol-producing equip- 
ment, use of the universal biohazard 
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sign, and use of gowns, coats, and uni- 
forms. It limits entry into a laboratory 
to those who have been specifically in- 
formed advised of the nature of the re- 
search being conducted. 

In response to a witness who averred 
that Pl actually represents no con- 
tainment, it can be noted that P1 is 
the equivalent of the physical-contain- 
ment level used in medical microbiolo- 
gical and hospital diagnostic laborato- 
ries throughout the world for han- 
dling infectious organisms. Indeed, it 
was suggested that a need exists for an 
even lower level of physical contain- 
ment than Pil (for organisms consid- 
ered of minimal risk). I do not believe 
it prudent, however, to permit a lower 
level of containment for experiments 
covered by the Guidelines. 

In the Decision of the Director pub- 
lished with the NIH-proposed revised 
Guidelines on July 28, 1978, I indicat- 
ed that mouth-pipetting would no 
longer be permitted in Pl contain- 
ment. Since it is already prohibited in 
P2 through P4 containment, this 
would ban the use of mouth-pipetting 
for any experiment covered by the 
Guidelines. One commentor feels that 
mouth-pipetting should not be prohib- 
ited under P2 conditions and should 
definitely be allowed under Pl con- 
tainment because of its superior effi- 
ciency. The banning of mouth-pipet- 
ting at the Pl level, however is in 
accord with the advice of safety ex- 
perts; the present availability of excel- 
lent mechanical devices for pipetting 
makes the alternative, in my opinion, 
a practicable one. 

A correspondent suggested that use 
of biohazard signs at the P2 level of 
containment should be discontinued: 
“They should be reserved for demon- 
strated biological hazards. There is a 
real danger that overuse of these signs 
in cases where workers know they do 
not apply will lead to the ignoring of 
all biohazard signs.” While I recognize 
the concern expressed, I feel it pru- 
dent to require the universal sign at 
the P2 level when recombinant DNA 
materials are being handled. 

For the P3 level of containment, one 
commentator suggested that an auto- 
clave be within the controlled labora- 
tory area, if not the laboratory itself, 
rather than merely in the same build- 
ing. Another commentator makes a 
similar point for the P2 level. This 
issue was raised in comments on the 
revision of the Guidelines proposed by 
the Recombinant DNA Advisory Com- 
mittee (PRG-RAC, FEDERAL REGISTER, 
September 27, 1977). As stated in my 
Decision (FEDERAL REGISTER, July 28, 
1978), “* * * an absolute requirement 
that the autoclave must be within the 
controlled area is not considered ap- 
propriate, since contaminated material 
can be safely transported. Such a re- 
quirement would exclude the use of 
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autoclaves in waste-staging areas that 
have been conveniently sited to sup- 
port an entire facility.” 

A commentor questions for entrance 
of children into P3 facilities. After 
considering this issue, I have decided 
to (1) retain the stipulation that per- 
sons under 18 years of age shall not 
enter a P4 facility, (2) raise the age 
limit for entry to P3 laboratories from 
12 to 16 years of age, and (3) eliminate 
the age stipulation for P2 laboratories. 

A recommendation that the use of a 
separate centrifuge room or cubicle be 
provided in a P3 facility to contain 
spills occasioned by rotor failure has 
not been accepted. All rooms in the P3 
facility must be capable of being 
sealed to facilitate space decontamina- 
tion. Modern centrifuges do not pre- 
sent the potential hazard associated 
with earlier models. Rotor design, op- 
eration requirements, the design integ- 
rity of the centrifuge well, and the 
availability of sealed centrifuge cups 
adequately control the aerosol hazard 
associated with centrifuging. 

Other concerns relating to the P3 
level of physical containment have 
been considered: 

@ Section II-B-3-c-(7), dealing with 
ventilation, has been completely re- 
written to clarify the intent to permit 
recirculation of HEPA-filtered ex- 
haust air. 

e@ Section II-B-3-c-(5), which re- 
quires that laboratory doors be self- 
closing, has been deleted. As a corre- 
spondent observes, the Guidelines 
should be worded in such a way as to 
make facility design compatible with 
Section II-B-3-a-(1) requiring labora- 
tory doors to be closed while experi- 
ments are in progress has been re- 
tained. ' 

@A recommendation that the 
Guidelines be revised to require that 
booties be worn at all times within the 
P3 laboratories has not been accepted. 

For the P4 level of physical contain- 
ment, one correspondent would have 
the Guidelines specifically require the 
use of gloves. In response, it can be 
noted that most P4 experiments use 
Class III cabinets, which are fitted 
with attached arm-length rubber 
gloves. As shown in Table II of the 
PRG-NIH, however, one can work in 
open-faced biological safety cabinets 
with augmented biological contain- 
ment. In this case, the requirement for 
gloves has now been explicitly set 
forth by addition of text to Table II. 

In response to commentors’ sugges- 
tions and NIH review, other changes 
have been made in the Guidelines. For 
example: 

e@ Sections II-B-1-a-(5), II-B-2-a- 
(5), and II-B-3-a-(5) have been 
changed to indicate that eating, drink- 
ing, smoking, and storage of foods are 
not permitted in the “laboratory area 


60085 


in which recombinant DNA materials 
are handled.” 

@ Sections II-B-2-a-(10) and II-B-3- 
a-(11) have been changed to mandate 
the posting of the universal biohazard 
sign on freezers and refrigerators ‘or 
other units” used to store organisms 
containing recombinant DNA mole- 
cules. In addition, the requirement for 
identifying storage units within the P4 
facility with the universal biohazard 
sign has been included in Section II- 
B4-a-(15). 

@ Additional language to clarify the 
use of the terms “sterilized” and “de- 
contaminated” has been added to Sec- 
tions II-B-1-a-(3), II-B-2-a-(3), II-B- 
3-a-(3), II-B-3-a-(8), II-B-4-a-(9), and 
II-B-4-a-(10). 

@ The requirement that the labora- 
tory be kept neat and clean has been 
added to P1; it was already present at 
P2, P3, and P4. 

@A new Section II-B-4-(18) has 
been added concerning vacuum outlets 
in the P4 facility. 


SHIPMENT 


New language to clarify the intent of 
Section II-C relating to shipment has 
been suggested by the Department of 
Transportation. This language has 
been incorporated (with minor modifi- 
cations) into the Guidelines. The sug- 
gestion of one correspondent that cer- 
tain clones be exempt from these re- 
quirements has not been accepted. 


BIOLOGICAL CONTAINMENT 
Certification of Host-Vector Systems 


Most comments on the biological 
containment provisions of the pro- 
posed revised Guidelines related to de- 
velopment, review, and approval of 
host-vector (HV) systems other than 
E. coli K-12. In particular, commenta- 
tors from the scientific community 
continue to urge development of such 
alternate systems. Thus, one corre- 
spondent wrote, “The anticipated po- 
tential of recombinant DNA in agricul- 
ture will be difficult, if not impossible, 
to realize with E. coli K-12 host-vector 
systems. Therefore, it is imperative 
that attention be given to the develop- 
ment and approval of alternate HV1 
systems that may be useful in genetic 
engineering of plants and _ inverte- 
brates.” Another correspondent wrote, 
“While many of the regulations do not 
add to the safety of what are basically 
safe experiments, they do serve to in- 
hibit the development of new and ver- 
satile vector systems * * *. The redun- 
dant safety testing program is too 
onerous, time-consuming, and in our 
opinion, not scientifically justified.” 

While I agree that research based on 
other host-vector systems must pro- 
ceed, I believe that certification of 
these systems should be approached 
conservatively. The new systems raise 
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ecological and biological issues that 
must be carefully and thoughtfully ad- 
dressed. As one correspondent cau- 
tions, ‘“‘We must be very careful when, 
bolstered by our confidence in E. coli 
K-12 systems, we try to extrapolate to 
B. subtilis, yeast, etc.” Two Working 
Groups of the RAC have recently met 
to consider alternate systems and to 
develop more precise and objective cri- 
teria for certification.* Many prob- 
lems, however, persist for setting gen- 
eral standards that could be applied to 
all organisms. I believe that the proc- 
ess of review and approval described in 
the Guidelines will allow for full and 
deliberate examination on a case-by- 
case basis of putative HV systems and 
of pertinent ecological and biological 
issues. This process will, of course, 
comply fully with NEPA. 

In response to one correspondent’s 
suggestion, text has been added to 
Section II-D-2-a further clarifying the 
roles of the NIH Director and ORDA 
in the process of certification. 


Data Required for Certification 


One correspondent suggested an ex- 
pansion of Section II-D-2-b-(1), relat- 
ing to data to be submitted for certifi- 
cation of HV1 systems other than E. 
coli K-12. Specifically, he would re- 
quire a thorough discussion of the 
physiological properties of the orga- 
nism, particularly those related to its 
reproduction and survival and the 
mechanisms by which it exchanges ge- 
netic information—not simply the 
range of organisms with which it ex- 
changes. I believe these characteristics 
to be especially crucial in approval of 
new systems; accordingly, Section II- 
D-2-b-(1) has been amended to incor- 
porate this suggestion. 


EK1 Systems 


One correspondent noted that most 
host components of EK1 systems used 
in recombinant DNA research have 
mutations in addition to those ac- 
quired during K-12’s laboratory evolu- 
tion that confer special nutritional re- 
quirements, cause recombinants to be 
defective, or otherwise diminish sur- 
vival or reduce the likelihood for 
transmission of recombinant DNA. It 
has been suggested that use of such 
mutations should be encouraged. In 
my view, much of the value of the 
EK1 host is its flexibility, and it does 
not seem necessary to explicitly rec- 
ommend certain strains of E. coli K-12 
as EK1 strains. The investigator will 
generally choose the more. readily 
transformable E. coli K-12 strains, 
and many of the characteristics that 
enhance’ transformability decrease 
survival. In addition, by suggesting the 


*The Working Group on Prokaryotic 
Host-Vectors Other Than E. Coli met on 
September 12, 1978; and the Working Group 
on Lower Eukaryote Host-Vector Systems 
met on September 16, 1978. 
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use of certain mutations, we may shut 
off research on others which might 
prove even more useful and safe. 


FLEXIBILITY IN CHOOSING PHYSICAL AND 
BIOLOGICAL CONTAINMENT LEVELS 


One witness and one correspondent 
questioned the rationale for allowing 
alternate levels of physical and bio- 
logical containment. The concept of 
“flexibility” is discussed at some 
length in the Decision document, FEp- 
ERAL REGISTER, July 28, 1978, pp. 
33052-33053, and in the accompanying 
Environmental Impact Assessment, p. 
33113. Moreover, the flexibility al- 
lowed in alternate P and HV levels is 
carefully explained in the text of the 
Guidelines, and the investigator must 
follow the explicit requirements set 
forth in part III of the Guidelines and 
Tables I and II. 


III. CONTAINMENT GUIDELINES FOR 
COVERED EXPERIMENTS 


GENERAL CONSIDERATIONS 


Many of the commentators support- 
ed the levels of containment recom- 
mended for covered experiments. 
They concurred with the scientific ar- 
guments presented in the Decision 
document and Environment Impact 
Assessment (issued July 28, 1978) as a 
rationale for lowering containment 
levels. Some cited the reports of the 
Falmouth and Ascot risk-assessment 
meetings as confirmatory evidence, 
and reiterated that E. coli K-12 
cannot be converted into an epidemic 
pathogen even by the introduction of 
additional genes from known patho- 
genic strains. 

Many commented favorably on spe- 
cific sections of the Guidelines, such 
as the lowered containment levels for 
viral DNA. Others supported the pro- 
posed containment levels for the clon- 
ing of primate DNA. One further 
stated that relaxation would permit 
major studies to be made in locating 
and mapping human genes. Another 
noted that the proposed revisions 
would permit the conduct of research 
with plants and plant-associated mi- 
croorganisms and_ endorsed’ the 
changes based on the Workshop on 
Risk Assessment of Agricultural Path- 
ogens. 

A number of commentators, while 
generally supportive of the changes 
proposed, believed the Guidelines to 
be still too restrictive. Some urged 
that they either be dispensed with en- 
tirely or, in the opinion of one com- 
mentator, be replaced with the follow- 
ing sentence: “It would seem prudent 
to conduct work with organisms con- 
taining recombinant DNA under labo- 
ratory conditions appropriate to the 
degree of pathogenicity of the donor 
organisms.” 


I appreciate the thoughtfulness and 
care that have gone into the many let- 
ters. I also acknowledge a belief that 
the proposed revised Guidelines repre- 
sent a conservative lowering of con- 
tainment based on data and analysis 
discussed in detail in the Decision doc- 
ument and Environmental Impact As- 
sessment of July 28, 1978. 

On the other hand, there were com- 
mentators and witnesses who believed 
the lowering of containment levels in 
the proposed revised Guidelines was 
not justified. While there was a differ- 
ence of emphasis in many of the com- 
ments, there appeared to be several 
major concerns. I shall consider each 
of these in turn. 

@ Commentators state that “much 
of the evidence [that NIH cites as a 
basis for lowering containmant] has 
never been published or is available 
only in summary form.” Also that “A 
great deal of weight has been placed 
on semi-authorized reports of discus- 
sions held at closed scientific meet- 
ings, attended by a small number of 
selected participants.” They express 
concern that such action by NIH has 
prevented the wider scientific commu- 
nity from critical appraisal of the 
data. Various of these commentators 
state that the results of the Falmouth 
conference were published only two 
months before the proposed revision 
of the Guidelines was issued, that the 
proceedings of the Ascot conference 
have not been issued, and that the re- 
sults of the Rowe-Martin risk-assess- 
ment experiments have not yet been 
published. 

The extensive proceedings of the 
Falmouth meeting, held in June 1977, 
were published in the Journal of Infec- 
tious Diseases in May 1978. Publica- 
tion in journal form usually involves a 
considerable delay, even after the 
edited manuscript, in this case con- 
structed of transcripts of papers and 
discussions edited by participants, has 
been completed. The moderator of the 
Falmouth meeting, Dr. Sherwood Gor- 
bach, Professor of Medicine and Mi- 
crobiology, Tufts University School of 
Medicine, summarized the outcome of 
the meeting in a letter to me on July 
17, 1977. (This letter was published as 
Appendix M to the October 1977 Envi- 
ronmental Impact Statement, and was 
also published along with letters from 
other participants in the Recombinant 
DNA Technical Bulletin, Volume 1, 
No. 1, Fall 1977.) 

The report of the Ascot meeting was 
published as Appendix E to the Envi- 
ronmental Impact Assessment (EIA) 
in the FEDERAL REGISTER on July 28, 
1978, pp. 33159-33167, and previously 
in the FEDERAL REGISTER on March 31, 
1978, pp. 13748-13755: Its introduction 
says, “A draft of this report was sent 
to the members for comment and revi- 
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sion, and this final version is based on 
the replies of all the participants.” 

The report of the Virus Working 
Group, which considered the Ascot 
Report, was published as Appendix F 
to the EIA in the FEDERAL REGISTER 
July 28, 1978, pp. 33167-33174. 

The 36 participants at the Falmouth 
meeting are listed in the report of the 
meeting (Journal of Infectious Dis- 
eases, Vol. 137, pp. 613-614, May 1978). 
Most of the participants were invited 
by the organizing (steering) committee 
for the meeting, and the members of 
that committee are listed on these 
pages. In addition to invited partici- 
pants, others arrived uninvited and 
participated. 

The participants and the reasons for 
holding the Ascot meeting are dis- 
cussed in my Decision document (FEp- 
ERAL REGISTER, July 28, 1978, p. 33060) 
and in the EIA, p. 33159. 

The participants in the Virus Work- 
ing Group, which met on April 6-7, 
1978, to review the report of the US.- 
EMBO Workshop, are described in the 
EIA. (FEDERAL REGISTER, July 28, 1978, 
p. 33167). This meeting was announced 
in advance in the FEDERAL REGISTER on 
March 17, 1978; it was entirely open 
and was attended by others than the 
participants. 

The results of the Falmouth, Ascot, 
and Virus Working Group meetings 
were discussed at a number of meet- 
ings of the Recombinant DNA Adviso- 
ry Committee (RAC), where they led 
to recommendations for changes in 
the Guidelines. All meetings of the 
RAC have been announced in advance 
in the FEDERAL REGISTER, have been 
open to the public, and have been at- 
tended by many nonmembers. 

The NIH is sensitive to the need for 
all concerned to have access to the ad- 
visory deliberations contributing mate- 
rially to the substance and use of 
these Guidelines. Ordinarily, such 
meetings will be open to the public 
and announced in advance in the Fep- 
ERAL REGISTER. We have become aware 
that publication in the FEDERAL REGIs- 
TER is not sufficient notice for many, 
and the Recombinant DNA Technical 
Bulletin and other media will be used 
whenever possible to supplement an- 
nouncements of meetings and dissemi- 
nate reports emanating from them. 
NIH will also continue its publication 
of all commentary, transcripts of hear- 
ings, and other materials relevant to 
the “public record” of deliberations on 
the subject of the Guidelines. 

Commentators state that the ab- 
sence of untoward events in five years 
of experiments with recombinant DNA 
is not a valid ground upon which to 
justify the lowering of containment 
levels. 

There is some merit in this objec- 
tion, but experience to date should 
contribute to the basis for revision of 
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the Guidelines. When organisms con- 
taining recombinant DNA began to be 
constructed in 1973, it seemed unlikely 
to most that hazardous organisms 
would be produced, yet no one knew 
for sure. No basis for certainty has yet 
arrived, but some of the fears have 
justifiably diminished. The results to 
date have revealed no major biological 
factor overlooked in the initial analy- 
sis that suggests the guidelines should 
be stricter than they are. Indeed, sev- 
eral separate lines of evidence indicate 
the probability of hazards to be even 
lower than originally thought. That 
no one has become ill is the least im- 
pressive of these. More important lines 
include the following: 

1. Numerous analyses and newer 
data indicating the very low probabil- 
ity that E. coli K-12 will establish 
itself in the human intestinal tract, 
thus limiting escape of the organisms 
in numbers sufficient to infect other 
living things. 

2. The now widely made observation 
that organisms containing recombin- 
ant DNA compete very poorly for sur- 
vival as compared with organisms not 
containing recombinant DNA. This 
was an anticipated finding (see Octo- 
ber 1977 Environmental Impact State- 
ment) but has now been documented 
in various instances. It is true even 
under laboratory conditions designed 
to be optimal. Only when the growth 
medium for the E. coli cells containing 
recombinant DNA is specifically de- 
signed to impose selective pressure on 
the recombinant organisms do they 
outgrow ‘Natural’ competitors. (Se- 
lective pressure could be imposed, for 
example, by the presence of an antibi- 
otic to which the recombinant organ- 
isms are resistant but the natural com- 
petitors are sensitive.) 

3. The repeated observation that 
genes of higher organisms, introduced 
into E. coli by shotgun experiments, 
are not generally expressed. Many of 
the concerns about possible hazards 
center on the ability of a host cell to 
synthesize a foreign protein that 
might be detrimental to an organism 
with which the host cell comes into 
contact. 

One correspondent said that assign- 
ing a higher degree of containment to 
organisms that are phylogenetically 
closer to man is unjustified, with the 
possible exception of clones capable of 
harboring viral sequences. The corre- 
spondent noted that “even if the 
cloned DNA were highly homologous 
to human DNA, how is it envisioned 
that when carried in a bacterial host it 
would somehow be more dangerous to 
man than a non-homologous DNA?” 
The commentator went on to state 
that the “production of pharmacologi- 
cally active agents will clearly not 
depend upon evolutionary similarity 
to man” and that in fact such prod- 
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ucts will likely be specified by lower 
organisms. 

In responding, I must note that a 
primary concern in the original assign- 
ment of containment levels was the 
possibility that viruses capable of 
propagating in human tissues could 
contaminate the DNA. The concern is 
greatest when the DNA donors are pri- 
mates or other mammals, and so, for 
these, higher containment levels are 
provided. 

A secondary consideration involves 
the possibility that the recombinant 
DNA may itself transform the host. 
The likelihood of such DNA integrat- 
ing into the human genome, and con- 
sequently undergoing replication and 
expression, is directly related to the 
extent of homology between the for- 
eign and host DNAs. 

Another reason for making distinc- 
tions on the basis of phylogenetic re- 
latedness is that the more closely re- 
lated the species, the more likely that 
polypeptide hormones or related pro- 
teins would be pharmacologically 
active. 

A more extensive discussion of the 
issue of phylogenetic relatedness is 
given in the Environmental Impact As- 
sessment (FEDERAL REGISTER, July 28, 
1978, pp. 33102-33104). This matter 
lies in a crucial area of risk analysis 
and will undoubtedly continue to be 
subject of both further debate and im- 
proved understanding in the coming 
months. 

Commentators discuss a number of 
scientific “fears where there remains 
reason for caution,” including that the 
virulence of E. coli may be increased 
by recombinant DNA, that recombin- 
ant plasmids might be transferred to 
more virulent strains of bacteria, and 
that bacteria or viruses containing re- 
combinant DNA could cause autoim- 
mune disease. 

In reply, I note that these issues are 
discussed extensively in the proceed- 
ings of the Falmouth Conference 
(Journal of Infectious Diseases, May 
1978) and in the EIA of July 28, 1978 
(FEDERAL REGISTER ). 

At the Falmouth conference, evi- 
dence was presented on the attempts 
to make E. coli K-12 pathogenic. 
Even the introduction of Shigella 
genes into E. coli by nonrecombinant 
DNA techniques failed to produce a 
pathogenic organism having any phen- 
otype suggestive of Shigella. There 
was concensus of all participants at 
Falmouth that E. coli K-12, could not 
be converted into an epidemic patho- 
gen by recombinant DNA techniques. 

There are great safety differences 
between E. coli K-12, an attenuated 
laboratory strain, and wild-type E. 
coli, as discussed in the EIA. 

For an EK2 host to be certified as 
such, ‘“‘no more than 1 in 10° host cells 
should be able to perpetuate a cloned 
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DNA fragment under the specified 
nonpermissive laboratory conditions 
designed to represent the natural envi- 
ronment, either by survival of the 
original host or as a consequence of 
the transmission of the cloned DNA 
fragments.” 

A concern expressed by the commen- 
tators is that plasmids containing re- 
combinant DNA might be transferred 
to other, wild-type organisms in the 
gut. Some appropriate risk-assessment 
studies concerning this possibility are 
being carried out. However, the Fal- 
mouth report and tests of EK2 host- 
vector systems present the following 
data to indicate that the probability of 
such transfer of the plasmids is ex- 
tremely low: 

1. H.W. Smith, looking specifically 
for transfer of a conjugative plasmid 
from E. coli K-12 to normal gut flora, 
could find no evidence that transfer 
occurred (Falmouth report, pages 655- 
660). For biological containment to be 
breached, transfer of a conjugative 
plasmid to E. coli K-12 would have to 
occur to be followed by transfer of the 
poorly mobilizable recombinant plas- 
mid from E. coli K-12 to other organ- 
isms. (Conjugative plasmids them- 
selves are not allowed to be used as 
vectors.) 

2. Gene transfer in vivo greatly in- 
creases with colonization by both 
donor and recipient organisms, and 
colonization by E. coli K-12 in general 
and x1776 in particular is very rare. 

3. Mobilization of the plasmids used 
in recombinant DNA experiments is 
extremely low, even under optimal in 
vitro conditions. 

4. Transfer of the recombinant-con- 
taining vector would require a tripar- 
ental mating in vivo, which even 
under the most favorable of in vitro 
conditions is not a high-frequency 
event. Such transfer has not been ob- 
served in vivo. 

5. One commentator suggests that 
transduction might be an important 
mode of gene transfer. “Generalized 
transduction” by phage lambda does 
not occur. Generalized transduction 
by phage P1 is a low-frequency event 
(ess that 1/10° infected organisms are 
transduced for a particular marker) 
under the very best of in vitro condi- 
tions. 

Additional information on plasmid 
transfer may be found in the Environ- 
mental Impact Assessment (FEDERAL 
REGISTER, July 28, 1978, p. 33123) and 
the previous October 1977 Environ- 
mental Impact Statement, both of 
which consider the possibility of trans- 
fer of foreign DNA from E. coli K-12 
as well as the ability of E. coli K-12 to 
survive and spread in nature. As noted 
in both these documents, the maxi- 
mum probability for transmission of 
nonconjugative plasmid vectors from 
E. coli K-12 was estimated at “less 
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that 1 to 1016 K-12s surviving per day 
in the intestine of warm-blooded ani- 
mals. The probability is even lower in 
sewers, sewage treatment plants, and 
waterways.” The EIA further states 
that E. coli K-12 survives poorly and 
is outcompeted by wild-type enteric 
bacteria. 

The concern expressed by the com- 
mentators about the possibility of au- 
toimmune disease will only prove true 
if a series of events occurs. The very 
low probability of the establishment 
of E. coli K-12 containing recombin- 
ant DNA in the intestinal flora is dis- 
cussed above. In addition, the inserted 
eukaryotic gene must be transcribed, 
translated, and transported to a place 
where it can induce an immune re- 
sponse. These steps are highly unlike- 
ly to occur. 


RISK ASSESSMENT 


NIH is supporting a number of risk- 
assessment activities. The Rowe- 
Martin polyoma experiments are dis- 
cussed elsewhere in this document. In 
addition, intramural NIH scientists are 
collaborating with scientists from 
other institutions testing the virulence 
in mice of E. coli K-12 containing 
“shotgun clones” of recombinant DNA 
derived from other species. 

A number of contractors of the Na- 
tional Institute of Allergy and Infec- 
tious Diseases are testing the biologi- 
cal containment capabilities of various 
derivatives of E. coli K-12. Some are 
testing the survival and capacity of 
plasmid and phage vectors to be trans- 
mitted to secondary bacterial hosts in 
the gastrointestinal tract of mice and 
man. Others are assessing these pa- 
rameters in model sewage treatment 
systems and in situations simulating 
accidential spills and other types of ac- 
cidental release of the organisms from 
experimental procedures. 

In addition, investigators proposing 
systems to be certified by NIH as HV1 
or HV2 must perform certain specified 
tests on these systems relevant to 
their survival and transmission proper- 
ties. It is also anticipated in the event 
that investigators request exceptions 
to the prohibitions for specified 
clones, NIH will request substantial 
risk assessment experiments to be per- 
formed to evaluate claims of safety. 


SPECIFIC CONCERNS 


In addition to their general remarks 
about the experimental section of the 
Guidelines, many commentators raised 
questions about the containment 
levels set for specific experiments. 
Others suggested clarifying language 
for certain sections. I have taken all of 
these recommendations under consid- 
eration. In some instances I have con- 
curred and the Guidelines reflect the 
change. In others I have decided not 
to act or have deferred actions pend- 


ing futher analysis and discussion by 
the Recombinant Advisory Commit- 
tee. In all cases I have attempted to 
respond and to explain the decision. 


Section III-A-1: Shotgun Experiments 


Comments from respondents on this 
section of the Guidelines reflected dia- 
metrically opposed points of view. 
Some commentators questioned the 
rationale for lowering of containment 
levels for shotgun experiments. 

Other correspondents took a differ- 
ent view and requested that NIH fur- 
ther reduce the containment level for 
shotgun experiments. One advanced 
the argument that “these pieces of 
DNA in E. coli cannot be more danger- 
ous than their original source.” 

I have decided to retain those levels 
of physical and biological containment 
described in the proposed revised 
Guidelines. I believe the specified con- 
tainment levels represent a prudent, 
albeit most conservative, response to 
the hypothetical hazards. Rationale 
for them is presented in the July 28, 
1978, Decision document and Environ- 
mental Impact Assessment. 

Risk analysis by NIH is continuing. 
One important area of analysis in- 
volves the appropriateness of higher 
containment levels for shotgun experi- 
ments, with the tremendous dilution 
of potentially harmful genes, in con- 
trast to purified clones that have been 
“engineered” for efficient transcrip- 
tion and translation of DNA inserts. 


Section III-A-1-a. Eukaryotic DNA Re- 
combinants Including Primates, 
Other Mammals, and Birds 


Twelve commentators, the largest 
number of comment on a single issue, 
wrote to express their. views on the 
limitation of P2+EK2 under the pro- 
posed revised Guidelines for the cloing 
in E. coli K-12 of shotgun DNA from 
primates, other mammals, and birds. 
All requested that the option of 
P2+EK2 or P3+EK1 be offered. 

One group argues that to restrict 
cloning of these classes of DNA to P2 
+ EK2 is inconsistent, since many 
viral genomes could be cloned at 
either P2 + EK2 or P3 + EK1. Other 
respondents pointed out that use of P3 
+ EK1 conditions would provide ade- 
quate containment and would permit 
the inclusion of lysogenic lambda sys- 
tems, which cannot be employed in an 
EK2 system. One stated that propa- 
gating DNA fragments in EK1 host- 
vector systems permits a 5-10 times 
greater yield of DNA than in an EK2 
system. “Thus the advantage of EK2 
containment should be weighed 
against the necessity of handling 
much larger volumes of cells.” 

I referred this matter to the RAC at 
their October 30-31, 1978, meeting. 
The RAC advised that the phrase “or 
P3 + EK1” be added to Section III-A- 
1-a-(3) (i.e., for DNA from birds) and 
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this has been done. For Sections III- 
A-l-a-(1) and _ MIII-A-l-a-(2) (DNA 
from mammals), the RAC recommend- 
ed addition of the phrase ‘or P3 + 
EK1 with a non-mobilizable plasmid.” 
Because the term ‘non-mobilizable 
plasmid” is not clearly defined, I am 
not accepting this recommendation at 
present, pending further review at the 
next RAC meeting. 


Section III-A-2-a. DNA From Virsus of 
Eukaryotes Into E. Coli K-12 


There was considerable comment 
about various aspects of Section III-A- 
2-a, extending from general concerns 
about the reduction of containment 
levels from viral inserts to detailed 
and specific recommendations for 
clarification of certain phrases. 

Several correspondents objected to 
the general relaxation of containment 
levels for the cloning of viruses. One 
stated that although the Ascot confer- 
ence concluded that “cloning of the 
whole or any part of a viral genome 
must logically be less dangerous than 
working with the virus,” his view is 
just the opposite. The arguments pre- 
sented by this correspondent are (1) 
whole virus can elicit the production 
of antibodies, (2) whole virus with its 
protein coat is subject to a biological 
barrier which limits infection across 
species lines, and (3) whole virus is 
eliminated from the body after infec- 
tion. In the view of this correspon- 
dent, all of these protective devices are 
subverted by cloning viral genes in a 
microorganism that may become es- 
tablished in the intestinal tract. He is 
also concerned that the Guidelines are 
not sufficiently stringent for cloning 
subgenomic DNA fragments of viruses. 
Another respondent indicated that 
belief that containment experiments 
involving animal-cell transforming vir- 
uses were substantially reduced, based 
on the supposed inefficiency of infec- 
tion by naked DNA. She continued by 
stating that the decision to lower con- 
tainment did not take into account the 
results of the Rowe-Martin risk-assess- 
ment experiments with polyoma DNA, 
which showed that naked polyoma 
DNA when injected into the blood- 
stream of mice caused a low-level in- 
fection. 

The recommendations of the Ascot 
Workshop (Appendix E to the Envi- 
ronmental Impact Assessment), the 
subsequent Working Group review 
(Appendix F to the EIA), and the sub- 
sequent RAC review took into account 
the concerns of correspondents about 
viral containment, but nevertheless 
recommended lowered containment 
levels based on the conclusion that 
cloning of viruses or their fragments 
in E. coli could be no more dangerous 
than working with the intact virus. 
The containment levels were set ac- 
cordingly. The three reasons cited 
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above as to why the cloned virus DNA 
might be more dangerous than the 
whole virus apply only to the first in- 
fected cell. The DNA would produce 
disease only if it became virus and 
spread; thus, the situation becomes 
the same as the usual virus infection. 
This possibility was thoroughly con- 
sidered at Ascot, and is in the sum- 
mary report of that meeting. Also, the 
existence of a subgenomic fragment 
precludes virus production and so ef- 
fectively prevents the spread of infec- 
tion. s 

The Rowe-Martin risk-assessment 
experiments (still in progress) are de- 
signed to compare the infectivity of a 
recombinant molecule containing po- 
lyoma DNA with that of nonrecombin- 
ant polyoma DNA and of whole po- 
lyoma virus. To date, there are no data 
available from these . experiments 
which would lead me in any way to 
revise the judgements of the meetings 
cited above. 

In response to the concern expressed 
about naked DNA, there is a signifi- 
cant difference in level of infectivity 
between naked DNA and whole virus 
particles; naked DNA is much less in- 
fectious than the virus. For additional 
discussion of naked DNA, see part I of 
this document. 

A correspondent stated that there 
should be some definition as to wheth- 
er a DNA virus is a transforming or 
nontransforming virus. To clarify this, 
a new footnote (37A) has been added 
to Section ITI-A-2-a-(1)-(b). 

A correspondent pointed out that 
there are places in Section III-A-2-a 
where the word “purified” appears 
without referencing to Footnote 38. 
This has now been corrected by insert- 
ing reference to Footnote 38 where 
necessary, and inserting the phrase 
“subgenomic segments that have not 
been purified to the extent required in 
Footnote 38” at other places. 

A correspondent discussed 
“EKICV.” defined in Footnote 40 as 
the “the use of an EK1 host and a 
vector certified for use in an EK2 
system.” He points out that certain 
EKI1CV systems provided containment 
comparable or almost comparable to 
EK2, while others are only slightly 
better than EK1. This is true. Howev- 
er, in all cases the level of contain- 
ment is nigher than EK1. The cases in 
the Guidelines where EK1CV contain- 
ment is specified as an option were so 
recommended by the RAC on the basis 
of the recommendation of the April 6- 
7, 1978, Virus Working Group (Appen- 
dix F to July 28, 1978, Environmental 
Impact Assessment). 


Section III-A-3. Lowering of Contain- 
ment for Characterized or Purified 
DNA Preparations and Clones 


As in many other sections of the 


Guidelines, commentators have ex- 
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pressed their opinions in both general 
and specific terms. A. commentators 
states that there is no information at 
present to ‘show any hazard deriving 
from recombinant DNA or organisms 
harboring such DNA* * *. In particu- 
lar, it would seem quite clear that 
characterized cloned eukaryotic DNA 
elements in E. coli pose no conceivable 
hazard.” Pursuing this line of reason- 
ing, the commentator argues for elimi- 
nation of regulation and, in particular, 
suggests that “consideration be given 
to a change in the Guidelines so that 
institutional biohazard committees 
could be empowered to exempt charac- 
terization clones from further regula- 
tion.” 

The proposed revisions in the Guide- 
lines empower the IBCs to give ap- 
proval for a single-step reduction in 
physical or biological containment 
upon receipt of evidence of character- 
ized of a clone and its freedom from 
harmful genes. Further reductions, or 
cases involving primate DNA or lower- 
ing of containment levels below Pl + 
EK 1, require prior approval by NIH. I 
do not believe it prudent to accept the 
commentator’s recommendation at 
this time. 

Two comments were received on the 
criteria for the terms “purity” and 
“free from harmful genes.”’ Once com- 
mentator expressed concern over the 
inadequate definition of these terms. 
He believes they are not defined with 
sufficient precision to guarantee uni- 
form decisions, particularly when the 
authority to lower containment by qne 
step is left with the IBC. The coln- 
mentator suggests more rigorous crite- 
ria for purity (other than 99 percent) 
and a broader definition of “harmful 
gene” to include the concept “that 
genes which might not be harmful 
when expressed in their original orga- 
nism could indeed be harmful if ex- 
pressed out of context in an unrelated 
organism.” 

The other correspondent discussed 
Footnote 41 which requires that the 
“desired DNA represents at least 99 
percent (w/w) of the total DNA in the 
preparation” before it may be consid- 
ered “purified.” He stated: “Its adop- 
tion reflected the supercautious mood 
prevalent at that time rather than a 
clear-cut scientific judgement. In my 
view, requiring that a DNA fragment 
should be 90-95% pure (as judged by 
at least two different analytical proce- 
dures) to remove it from the shotgun 
classification is more realistic and no 
less safe. Requiring that a DNA frag- 
ment be >99 % pure prior to cloning 
asks for the most stringent and de- 
tailed documentation without any real 
advantage.” 

The term “purity” is very explicitly 
defined in Footnote 41. The require- 
ment is that the desired DNA must 
represent at least 99 percent (w/w) of 
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the total DNA in the preparation. In 
addition, at least two biochemical or 
physical procedures are required for 
verification of purity. 

Footnote 3 gives guidance to the 
IBCs on many factors to be considered 
before deciding that DNA recombin- 
ants are “free of harmful genes.” Fur- 
ther specificity seems unwarranted. I 
believe that to broaden the definition 
to include the concept of “harmful” 
when a gene is expressed out of the 
normal physiological context would be 
contrary to the intent of Footnote 3. 
In considering this issue, I have noted 
that in the proposed revised Guide- 
lines, different terms are used: i.e., in 
Section III-A-3, “and the absence of 
harmful genes established”’; in Section 
IlI-A-3-a, ‘“‘are free of harmful genes”; 
in section III-A-3-b, “and there is suf- 
ficient evidence that it is free of harm- 
ful genes.” These have ail been 
changed (also in Footnote 3 and Sec- 
tion I-D-6) to “and the absence of 
harmful sequences. established.” I 
have also decided that the 99 percent 
criterion should be retained in the pre- 
sent revision of the guidelines; but this 
point will be reconsidered by the RAC 
as a possible item for future revision. 


Section III-B. Experiments with Other 
Prokaryotic Host-Vectors 


Several correspondents addressed 
the use of hosts other than E. coli K- 
12. They pointed out that many ex- 
periments with such hosts are “inad- 
vertently prohibited,” and suggested 
wording to allow experiments in hosts 
other than £. coli K-12 which do not 
meet the criteria for HV1. ‘3 


In the proposed revised Guidelines, 
experiments with prokaryotic hosts 
other than E. coli K-12 fall into the 
following classes: (i) Self-cloning, 
exempted under the exemption I-E-3; 
(ii) return of DNA segments to non- 
HV1 host of origin, Section III-B-2; 
and (iii) use of HV1 systems, Section 
IlI-B-1. I agree that there are many 
safe experiments which fall into none 
of the above three classes but which 
should be allowed under specified con- 
tainment leveis. The proposed revised 
Guidelines, at the beginning of Sec- 
tion III, stated, “* * *(or the assign- 
ment of levels to experiments not ex- 
plicitly considered here) may be ex- 
pressly approved by the Director, NID, 
on the recommendation of the Recom- 
binant DNA Advisory Committee 
(RAC).” This language has been re- 
tained in a slightly modified form in 
the final Guidelines. In addition, simi- 
lar language is now repeated in a new 
Section ITI-B-3 and at the end of Sec- 
tion ITI-C-5. 


A specific example of this type of 
problem was provided by a commenta- 
tor who cited experiments he would 
like to perform involving recombinant 
DNA from Bacillus popilliae, a patho- 
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gen for the Japanese beetle, and Bacil- 
lus thuringiensis, a pathogen of pest 
caterpillar larvae. He asked for clarifi- 
cation of what containment levels 
would apply under the proposed re- 
vised Guidelines. 

The experiment could be considered 
under several different provisions. If 
data are submittted on natural ex- 
change of DNA between B. popilliae 
and B. thuringiensis, these organisms 
could be listed in a future version of 
Appendix A as falling under exemp- 
tion I-E-4. Or under the new para- 
graph III-B-3 which has been added 
to the Guidelines, containment levels 
could be set for these experiments. 


Section III-C. Experiments with Eu- 
karyotic Host-Vectors 


A general issue raised by one re- 
spondent concerns the stipulation that 
some experiments will be assigned con- 
tainment levels on a case-by-case basis. 
The commentator is concerned that 
this approach ignores the need for 
minimumm standards which can serve 
as a guide for research workers. 

I believe that the case-by-case analy- 
sis prescribed for many experiments 
involving the employment of viral 
DNA as a vector reflects the caution 
exercised over the use of such DNA. 
Each such experiment is thus prohib- 
ited until the RAC has had a chance 
to weigh the scientific evidence and 
propose whether the experiment 
should proceed and, if so, to assign ap- 
propriate physcial and biological con- 
tainment levels. 

I have accepted several other recom- 
mendations for changes in this sec- 
tion. Two commentators offered new 
language for the section dealing with 
requirements for the employment of 
defective adenoviruses as cloning vec- 
tors. They noted that new mutanis of 
Ad5 or 2 in which the entire trans- 
forming region has been deleted have 
recently been isolated. These mutants 
can only be propagated in adenovirus- 
transformed cells. The commentators 
suggested that the language in Section 
IiI-C-1-c-(1)4a) be generalized to 
state: ‘Human adenoviruses 2 and 5, 
rendered unconditionally defective by 
deletion of at least two essential genes, 
with appropriate helper, can be used 
under P3 conditions to propagate DNA 
sequences from * * *.”’ I believe this is 
justified, and the Section has been 
modified by changing the word 
“capsid” to ‘‘essential.” 

A correspondent stated that Section 
III-C erroneously equates nonproduc- 
tive infections with nonpermissive 
cells. He pointed out that in certain 
Situations nonproductive infections 
may result from infection of permis- 
sive cells. I agree. Accordingly, the 
phrase “to transform nonpermissive 
cells in culture” has been eliminated 
at a number of places in Section ITI-C, 


and more appropriate language has 
been substituted. 

The same correspondent pointed out 
that in Section III-C the word 
“intact” is not appropriate because as 
soon as a foreign sequence is intro- 
duced, the viral DNA is no longer 
intact. I agree. The wording in the rel- 
evant sections has been changed from 
“intact” to ‘“‘whole.” 


Section IIUI-C-2, Invertebrate Host- 
Vector Systems in Which Insect 
Viruses Are Used to Propagate 
Other DNA Segments. Section III- 
C-3, Plant Viral Host-Vector Sys- 
tems. Section III-C-4, Plant Host- 
Vector Systems Other than Viruses 


I have considered the comments for 
these three sections in a single group. 

A witness questions “the necessity 
for EPA registration of an entomo- 
pathogenic organism in lieu of simply 
meeting the criteria of EPA for a tem- 
porary exemption from a requirement 
of tolerance in the environment.” 


In the proposed revised Guidelines 
published in the FEDERAL REGISTER on 
September 27, 1977, “baculoviruses 
which have been registered by the En- 
vironmental Protection Agency” are 
specifically discussed in the section 
dealing with invertebrate host-vector 
systems in which insect viruses are 
used to propagate other DNA seg- 
ments. The writer is apparently ad- 
dressing this section and requesting 
that the EPA registration not be re- 
quired but merely ‘“‘the criteria of EPA 
for a temporary exemption from a re- 
quirement of tolerance in the environ- 
ment.” The analogous section (III-C- 
2) in the proposed revised Guidelines 
published in the FepERAL REGISTER on 
July 28, 1978, does not in fact refer to 
EPA registration as a specific crite- 
rion. It indicates that experiments in 
which insect viruses are used to propa- 
gate other DNA segments will be eval- 
uated on a case-by-case basis by the 
Recombinant Advisory Committee. In- 
formation required for a judgment in- 
cludes host range restrictions, and in- 
fectivity, persistence, and integration 
of the viral DNA. Data submitted by 
the requesting investigator on wheth- 
er EPA has registered a given insect 
virus or whether it meets the EPA cri- 
teria for a temporary exemption from 
a requirement of tolerance in the envi- 
ronment will be considered by the 
RAC. 


The same witness also questioned 
the validity of the statement in Sec- 
tion ITI-C-3 that “the plants should be 
grown under P1 conditions—that is,tin 
either a limited access greenhouse or 
plant growth cabinet which is insect- 
proof” and suggested substitution of 
the term “insect-restrictive” rather 
than “insect-proof,” since the latter 
term implies higher containment. I 
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concur with the recommendation and 
have made the change. 

On the other hand, I do not agree 
with the opinion of the correspondent 
who questioned the relevance of Pl or 
P2 containment conditions to experi- 
ments in which recombinant DNA is 
cloned in higher plants. The corre- 
spondent believes that higher plants 
containing nonviral recombinant DNA 
should not require any containment. 
The proposed revised Guidelines 
(pages 33082 and 33084 in the FEDERAL 
REGISTER July 28, 1978) specifically 
define special Pl and P2 conditions for 
work with plants. I do not believe that 
recombinant DNA work with higher 
plants should now be done with no 
containment at all. 

Finally, I have considered the re- 
quest of two correspondents discussing 
employment of the tumor insertion 
plasmid (Ti) of Agrobacterium tumefa- 
ciens as a cloning vector. They suggest 
adding the following sentence to Sec- 
tion III-C-4: “Inoculation of hosts 
with HV1 approved Agrobacterium 
containing the DNA recombinants re- 
quires P2 physical containment.” I do 
not believe inclusion of the sentence is 
warranted at this time. Data on the 
system can be submitted to the RAC 
for approval as an HV1 system. If ap- 
proval is granted, the RAC at that 
time can recommend the appropriate 
containment level. 


Section III-D. Complementary DNAS 


Two correspondents were concerned 
over the possibility of eukaryotic DNA 
being expressed in prokaryotic cells. 
They noted that genes cloned via a 
shotgun experiment will probably not 
be expressed because they retain their 
intervening sequences and the result- 
ing RNA is not likely to be processed. 
On the other hand, complementary 
DNA prepared from messenger RNA 
could serve in turn as a template for 
synthesis of the same RNA within the 
prokaryotic cell. They suggest that a 
“distinction should be made between 
eukaryote DNA and cDNA formed 
from mRNA.” 

In responding, I must note that con- 
tainment levels for eukaryotic DNA 
were developed on the assumption 
that such DNA, no matter what the 
source, could be expressed. The pro- 
posed Guidelines set the same contain- 
ment levels for eukaryotic DNA and 
cDNA formed from functional eukar- 
yotic mRNA. For cloning of viral DNA 
into E. coli K-12, however, there are 
differences in the containment levels 
depending on whether one is using the 
viral DNA itself of cDNA from viral 
mRNA (see Table III). The probable 
future uses of cDNA copies of func- 
tional mRNAs are discussed in the In- 
troduction and Overview of the Direc- 
tor’s Decision (FEDERAL REGISTER, July 
28, 1978, pp. 33044 and 33047). 
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Section III-E. Synthetic DNA 


A correspondent argued that the dis- 
cussion of appropriate containment 
levels for synthetic DNA that codes 
for harmless polypeptide products 
‘makes no sense.” He asks, ‘““Why is 
any containment required for a harm- 
less product?” and recommends the 
following alternative language for this 
section: “If the synthetic DNA se- 
quence codes for a harmless product 
or if the synthetic DNA is not ex- 
pressed in vivo, the organisms con- 
taining the recombinant DNA are 
exempt (4) from the Guidelines.” 

In reply, the term ‘‘harmless prod- 
uct” refers to the normal toxicity or 
pathogenicity of the protein and not 
necessarily to the remote possibility of 
its otherwise disrupting the physio- 
logical balance of the organism in 
which it might inadvertently be intro- 
duced. I believe that the language of 
the NIH-proposed revision should 
remain as published, since the three 
paragraphs describing containment for 


. synthetic DNA clearly describe three 


distinct concepts. The provisions of 
Section ITI-E are consistent with those 
of III-A-3 dealing with containment 
levels for purified or characterized 
DNA. 


IV. ROLES AND RESPONSIBILITIES 


RESPONSIBILITIES OF THE INSTITUTION 
(GENERAL) 


Institution 


The general responsibilities of the 
institution are to ensure appropriate 
review and implementation procedures 
for all of the institution’s recombinant 
DNA activity that is covered by the 
Guidelines. Below are a number of 
general institutional responsibilities 
that were addressed in correspondence 
and by witnesses at the DHEW public 
hearing. 

Exercising Institutional Authority. 
Both groups of commentators stated 
that the Guidelines should permit the 
institution to set new requirements 
beyond those of NIH. In the Guide- 
lines, the institution has this authori- 
ty, and a provision has been added spe- 
cifically stating that the institution 
may establish requirements and proce- 
dures for the general implementation 
of the Guidelines, including additional 
precautionary steps if deemed appro- 
priate. it should be noted, however, 
that these Guidelines and the stand- 
ards they embody are conservative and 
in no way constitute a minimum set of 
requirements. 

Establishing an Institutional Biosa- 
fety Committee. Requirements for 
membership on the Institutional Bio- 
safety Committee (IBC) drew substan- 
tial attention in the letters and at the 
public hearing. Much of the comment 
was directed to mandating various rep- 
resentation. Some commentators sug- 
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gested that a local public health offi- 
cial and a nondoctoral person from a 
laboratory technical staff serve on the 
committee. Others recommended man- 
dating community leaders who are “in 
touch with grass roots attitudes,” in- 
cluding ‘“environmentalists.” Others 
suggested that the membership reflect 
the demographic distribution of the 
community in which the institution is 
located. Requirements for membership 
distribution by age, sex, income level, 
professional background, and other 
variables were mentioned. It was sug- 
gested that at least two members be 
custodial or janitorial workers. Others 
recommended that there be at a mini- 
mum one physician trained in infec- 
tious diseases, one epidemiologist, and 
one environmental scientist. 

Other commentators and witnesses 
suggested various ratios of scientists 
and nonscientists serving on the com- 
mittee. Some urged that one third of 
the membership represent ‘‘the inter- 
est of the community” and another 
third “scientific disciplines related to 
risk assessment.” It was also suggested 
that nominating procedures be speci- 
fied for selecting community repre- 
sentatives. 

On the other hand, some commenta- 
tors believed that the proposed revi- 
sion was presumptuous in mandating 
lay representation on this committee, 
especially when the university may al- 
ready have several lay committees for 
oversight. 

Others suggested that the minimum 
membership for an IBC be raised from 
five to seven. The minimum of five 
members is recommended to take into 
account small universities with few 
projects. In these and many other 
cases, five is sufficient, and it remains 
as the minimum. Membership recom- 
mendations in the revised Guidelines 
attempt to balance professional exper- 
tise with members who represent the 
interest of the surrounding communi- 
ty. As pointed out by one correspon- 
dent, however, the IBC, in contrast to 
human-subject committees where 
broad concepts of social and ethical 
values are considered, is in large part 
an expert committee whose essential 
function is to evaluate research proto- 
cols in respect to containment levels, 
using the explicit instructions of the 
Guidelines. Rigid quotas are not neces- 
sary. Indeed, many small academic in- 
stitutions would have considerable dif- 
ficulty meeting specified demographic 
requirements. The IBC criteria are 
flexible to permit the institution to 
select a committee capable of fulfilling 
its responsibilities. 

The DHEW Committee carefully re- 
viewed all the comments and consid- 
ered at great length membership re- 
quirements for the IBCs. On balance, 
it was decided that the interest of the 
surrounding coummunity could be 
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served, as one commentator suggested, 
by “at least two members.” In addi- 
tion, at least 20 percent of the commit- 
tee shall not be affiliated with the in- 
stitution and shall represent the inter- 
est of the surrounding community 
with respect to protection of the 
public health and the environment. 
Moreover, nomination procedures 
need not be specified, but should be 
left to the discretion of the institution 
for the selection of these members. 

With respect to conflict of interest, 
some commentators recommended 
that IBC members be prohibited from 
any direct involvement in recombinant 
DNA or closely related research unless 
the member is a laboratory worker. 
The conflict-of-interest provisions in 
the Guidelines respond to these con- 
cerns while reflecting the paramount 
need for relevant scientific compe- 
tence on the IBCs. 

A commentator stated that “peer 
review does not adequately protect the 
public,” citing instances of noncompli- 
ance with the Guidelines at two NIH 
grantee institutions. It should be 
noted that the two cases in point in- 
volved administrative violations and 
presented no risk to the public health 
or the environment. 

Some of the commentators from the 
private sector expressed concern that 
the financial conflict-of-interest state- 
ment required in the Guidelines might 
be interpreted as denying IBC mem- 
bership to any member of a company. 
Others felt that a requirement for 
public members woud present prob- 
lems of protecting confidential infor- 
mation. However, at a meeting of the 
DHEW Committee and _ representa- 
tives from the Pharmaceutical Manu- 
facturers Association, it was agreed 
that public members could and do 
serve on the committees. Some are 
asked to sign agreements to honor 
confidentiality of proprietary and 
patent information. 

Health Surveillance. This area was 
one of deep concern to some witnesses 
and correspondents. Witnesses at the 
September 15 hearing made several 
suggestions concerning medical sur- 
veillance, and correspondents suggest- 
ed that the term “medical surveil- 
lance” be changed to “health-risk sur- 
veillance” or “health surveillance.” 
That suggestion has been adopted in 
the Guidelines. 

Several commentators and witnesses 
urged that health surveillance pro- 
grams be required in the Guidelines. 
Concern was expressed that without 
such a requirement different stand- 
ards and different programs would 
result. In addition, there were many 
suggestions from commentators, in- 
cluding the Occupational Safety and 
Health Administration (OSHA), about 
what should constitute a health sur- 
veillance program—for example, com- 


NOTICES 


plete medical histories, periodic medi- 
cal checkups, and serial serum sam- 
ples. It was recommended that labora- 
tories be required to keep official 
OSHA health and safety log forms, 
and that records be kept of all agents 
use, all modified organisms created, 
and all laboratory-acauired illnesses. 
Several commentators also called for 
a clearinghouse, to be established at 
the Federal level, at which copies of 
all health surveillance plans and rec- 
ords would be filed. It was urged thai 
NIH maintain such data, including 
records of workers in laboratories 
using recombinant DNA techniques, 
with particular regard to instances of 
pessible work-related illness. There 
were also several suggestions for a na- 
tional epidemiologic monitoring and 
surveillance program to be supported 
by DHEW. Such programs might, as 
one commentator suggested, promote 
national standards for health surveil- 
lance specific for each class of organ- 
isms and group of experiments. And fi- 
nally, there were suggestions for on- 
going epidemiologic and biostatistical 
analysis of data as they are accumulat- 
ed to permit early detection of trends. 
I reviewed these issues in the Deci- 
sion document accompanying the pro- 
posed revised Guidelines as published 
in the FEDERAL REGISTER July 28, 1978. 
As I noted in that document, the issue 
of medical monitoring is one of consid- 
erable interest to NIH and is not 
unique to recombinant DNA research. 
The “state-of-the-art,” however, is 
primitive in terms of effective moni- 
toring of workers’ health generally, 
and particularly in recombinant DNA 
research, where there is no known 


One commentator noted that the 
Cambridge, Massachusetts, city ordi- 
nance for recombinant DNA research 
requires the institution, as part of its 
health surveillance responsibility, to 
monitor survival and escape of recom- 
binant DNA organisms in each labora- 
tory worker engaged in this type of re- 
search, as by the testing of intestinal 
flora. Intestinal flora sampling is 
being undertaken at MIT. NIH will 
follow the MIT program closely. This 
in not the time, however, to propose 
extension of that experiment to gener- 
al practice. 

We recognize the need to aid the in- 
stitutions as much as possible in this 
important area. The laboratory Safety 
Monograph provides extensive detail 
and guidance. It suggests monitoring 
illnesses, collecting serum samples, 
and keeping a register of agents han- 
died. Moreover, the Guidelines now re- 
quire the institution (rather than the 
principal investigator) to determine, in 
connection with each project, the ne- 
cessity for health surveillance of rele- 
vant personnel and to conduct a 
health surveillance program appropri- 


ate to the project. And the Memoran- 
dum of Understanding and Agreement 
will include reference to health-sur- 
veillance programs associated with the 
project. 

In response to the calis for a nation- 
al clearinghouse, it should be pointed 
out that the NIH Office of Recombin- 
ant DNA Activities (ORDA) has been 
designated in the Guidelines to re- 
ceive, review, and maintain . certain 
medical “and accident information. 
Through ORDA, NIH will have a col- 
lection of essential data which should 
provide the ability to discern if certain 
experiments result in unique health 
problems. It is emphasized, however, 
that for any health surveillance to be 
truly effective, it must be conducted at 
the local level. 


RESPONSIBILITIES OF THE INSTITUTION 
(SPECIAL) 


The special responsibilities of the in- 
stitution include establishing general 
policies, appointing the Institutional 
Biosafety Committee (IBC), appoint- 
ing a Biological Safety Officer (BSO) 
where required, and reviewing and im- 
plementing procedures applicable to 
the submission of the Memorandum of 
Understanding and Agreement (MUA). 
A number of commentators and wit- 
nesses addressed these requirements. 

One commentator recommended 
that the signature of an institutional 
offical not be required on the MUA (in 
Appendix C of the July 28 revision), 
but that the IBC chairperson should 
represent the institution. The signa- 
ture of an institutional official on the 
MOA is requisite, for that individual is 
authorized to act for the institution 
and assume on its behalf the obliga- 
tions imposed by the Guidelines. If 
the institution so wishes, however, it 
may designate the IBC chairperson as 
the responsible official for MUAs that 
do not require prior NIH approval. 
This is newly noted in the Guidelines 
and the Administrative Practices Sup- 
plement (APS), which now incorpo- 
rates Appendix C. 

The correspondent also recommend- 
ed that MUAs for fellowships, as 
found in Appendix C, be deleted as an 
unnecessary duplication of effort. This 
recommendation is sound, for it is du- 
Plicative to require an MUA when the 
projects are registered. Thus, MUAs 
will not be required with fellowship 
applications. 

Another correspondent called for 
clarification of the difference, if any, 
between the IBC’s procedures for 
review of NIH-funded and non-NIH- 
funded projects. The information re- 
quired for NIH- and non-NIiH-funded 
projects in an institution receiving 
NIH support for recombinant DNA re- 
search is similar. Further infermation 
on the requirements has been included 
in the APS. For purposes of IBC 
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review and monitoring responsibilities, 
there should be no distinction between 
NIH- and non-NIH-funded projects. 

Another commentator urged that 
the Guidelines give greater detail on 
the types of protocol changes for 
which a new or revised MUA must be 
sent to NIH. Information proviously 
contained in Appendix C has now been 
added to the Guidelines to clarify this 
point, and further information is con- 
tained in the APS. 

Another commentator suggested 
that the institution be required to 
notify a local Health Systems Agency 
upon filing an application for Federal 
support of recombinant DNA research. 
This is not applicable to HSA responsi- 
bilities under section 1513(e) of the 
PHS Act and therefore is not mandat- 
ed. 

Another correspondent requested 
that Appendix C be mandated. The 
test of Appendix C, now in a supple- 
ment to the Guidelines (the APS), has 
been extensively rewritten, and many 
of its features have been incorporated 
in the Guidelines for purposes of clari- 
fication. I agree that the provisions 
now in the Guidelines should be man- 
datory. . 

Institutional Compliance. A com- 
mentator challenged the right of NIH 
to require an institution to hold that 
all principal investigators, irrespective 
of source of funding, must follow the 
Guidelines. This requirement, howev- 
er, is vital to the maintenance of uni- 
form standards and is -therefore re- 
tained. On the other hand, research 
supported by another Federal Agency 
need not be registered with NIH when 
that agency maintains a registry and 
provides NIH with essential informa- 
tion. 

Another commentator suggested del- 
egating responsibilities for all enforce- 
ment of the Guidelines to the institu- 
tion (IBC), with ORDA receiving peri- 
odic reports from the committees on 
the research they are regulating. 
There are several reasons such a 
course would be unwise at this time. 
Exercise of any discretion is a new re- 
sponsibility for the IBC’s. Uniformity 
and expertise must be demonstrated 
by verification through NIH review. A 
great deal of standard-setting, neces- 
sarily central at present, is yet to be 
done through case-by-case analysis. 

One commentator requested that 
the NIH notify both the IBC chairper- 
son and the institution when it was re- 
viewed each action of the IBC accord- 
ing to the imformation submitted on 
the MUA. This, I believe, would 
strengthen coordination of compliance 
efforts. The final Guidelines accord- 
ingly require the double notification. 

It was also suggested that NIH pro- 
vides a statement that it has certified 
the institution and finds it to be in 
compliance. This request is related to 


NOTICES 


requirements in State regulations that 
go beyond the Guidelines. However, 
NIH plans to provide official documen- 
tation to institutions in States requir- 
ing such information. The subject will 
be further treated in the APS. 
Another commentator urged NIH to 
devise a system to protect those who 
report possible violations. This issue 
was reviewed in my Decision accompa- 
nying the proposed revised Guidelines 
(FEDERAL REGISTER, July 28, 1978, p. 
33065), where I noted that grievance 
procedures for workers under the 
Guidelines were not considered neces- 
sary because OSHA rules and regula- 
tions already provide such a mecha- 
nism. However, witnesses at the Sep- 
tember 15 hearing and comments from 
OSHA state that the Occupational 
Safety and Health Act does not cover 
employees of State and local govern- 
ments unless the State operates under 
an OSHA-approved State plan cover- 
ing health and safety practices and 
grievance procedures. Only 23 States 
currently have such plans. But other 
States presumably have similar statu- 
tory protection, and it would be pre- 
sumptuous of NIH to attempt to detail 
specific grievance procedures in all ju- 
risdictions. The Guidelines require the 
reporting of violations and allow the 
reports to be made to NIH by anyone. 
The institutions, I believe, will accept 
such reports in a positive light and as 
an important aid in maintaining com- 
pliance with the NIH standards. 


Institutional Biosafety 


CIBC) 


The principal functions of the IBC 
are to review and oversee ali recombin- 
ant DNA projects with respect to com- 
pliance with these Guidelines and to 
advise the institution and ORDA 
whether the proposals and the re- 
search so comply. A number of issues 
concerning IBCs were addressed by 
the commentators and witnesses at 
the September 15 hearing, including 
delegation of authority to the IBCs, 
public representation on the commit- 
tee, and public access to its proceed- 
ings. 

Delegation of Authority. Several cor- 
respondents and a number of wit- 
nesses at the September 15 public 
hearing took exception to the delega- 
tion of authority to the institutions 
and their IBCs to act on certain ex- 
periments without prior NIH approv- 
al. One witness noted that there has 
been a 4 to 15 percent error rate by 
the IBCs. He also noted that NIH 
review did not entail inordinate delays, 
citing the usual review at ORDA as 
taking only 4 to 5 days. He urged that 
NIH retain the present two-level 
system of review requiring prior NIH 
approval for all projects. The data 
here do not take into account addi- 
tional referrals of MUSs_ between 


Committee 
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ORDA and various NIH Institutes sup- 
porting such research. These have in- 
troduced delays of may days .or weeks 
in processing. Other commentators 
recommended quite the opposite—that 
greater latitude be given the IBCs to 
assign containment levels for experi- 
ments. 

The reason for the delegation of au- 
thority is extensively discussed in my 
Decision and the Environmental 
Impact Assessment accompanying the 
July 28 publication of the proposed re- 
vised Guidelines. As stated in the Deci- 
sion document, the increased responsi- 
bility of the institution is in response 
to comments calling for a simpler ad- 
ministrative process and more local re- 
sponsibility. It is also a recognition of 
the practical requirements for enforce- 
ment of standards for use of such 
highly varied and complex technology 
in many institutions spread over a vast 
area. As stated by the House Commit- 
tee on Interstate and Foreign Com- 
merce in its report of March 28, 1978, 
on the Recombinant DNA Act: ‘‘* * * 
the appropriate portions of the admin- 
istrative requirements of section IV of 
the NIH Guidelines are a reasonable 
model upon which the Secretary could 
base administrative regulations. In 
particular the current practice in the 
NIH Guidelines of delegating to local 
biohazard committees most of the re- 
sponsibility for the inspection of the 
facilities and the approval of the spe- 
cific safety requirements appropriate 
to each project or activity is an effec- 
tive and relatively inexpensive admin- 
istrative mechanism.” Thus, the dele- 
gation of increased responsibility at 
the local level is not primarily to fa- 
cilitate an increased volume of re- 
search, as suggested by a commenta- 
tor, but rather to place this function 
at the most appropriate location for 
initial enforcement of the Guidelines. 
It should be noted, however, that 
MUAs, before going to ORDA, go to 
the NIH Institute funding the re- 
search, and there have been delays of 
days or weeks at this level, adding sub- 
stantially to the time required for 
processing. We will consider means to 
simplify procedures so the ORDA can 
respond in a timely fashion to the in- 
stitutions. 

The DHEW Committee carefully 
consideréd the issue of prior NIH ap- 
proval. On the basis of that review, 
the Guidelines now specify the cir- 
cumstances in which prior approval is 
required, with greater detail provided 
in the APS. In addition to the five cat- 
egories of experiments requiring prior 
approval in the NIH proposal, prior 
approval is now required, on the rec- 
ommendation of the DHEW Commit- 
tee, for the first project to be conduct- 
ed by an institution and the first proj- 
ect in a facility at P3 containment. 
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It should be emphasized that while 
the delegation to the IBCs permits ini- 
tiation of all other research at the 
local level, the NIH review and approv- 
al of all research under the Guidelines 
will continue as before. All protocols 
not found to be in conformance must 
be modified. Given the slowly increas- 
ing sophistication of investigators and 
IBCs alike, plus the provision in the 
Guidelines of explicit standards for 
performance of their duties, I am con- 
fident that this delegation will in no 
sense present risks to the health or 
the environment. — 

It should also be noted: that some 
commentators still regard proposed 
administrative procedures as ‘“exces- 
sive and disproportionate when meas- 
ured against the perceived risks.” 
They are especially concerned that 
the work of the IBCs is taxing the 
human and financial resources of the 
institution. That a burden is placed on 
the local institutions cannot be denied, 
but the responsibility is better delegat- 
ed than retained at the Federal level. 
As we learn more, there will presum- 
ably be less and less need for formality 
and centralized review in the gover- 
nance of this research. In anticipation 
of probable decentraliztion with time, 
creation of the local capability must 
begin without delay. 

Another commentator urged that 
the Guidelines be extended to all haz- 
ardous biological research. As stated in 
my Decision of July 28, I do not be- 
lieve we can or should extend the 
Guidelines to other research at this 
time. However, the entire area of labo- 
ratory safety is of prime concern to 
NIH and the subject of constant 
review and attention. NIH activities in 
this area are described in the Environ- 
mental Impact Assessment published 
with the Guidelines as proposed in 
July. It should be noted that some 
IBCs, as one correspondent pointed 
out, assume the added duty of moni- 
toring work with known pathogens 
that is not related to recombinant 
DNA technology. 

In view of the delegation, some com- 
mentators urged that there be more fi- 
nancial support for the operations of 
the IBC. It was recommended that 
NIH require some percentage of the 
overhead charged on recombinant 
DNA research proposals to be ear- 
marked for operation of the IBCs. 

Concern has been expressed in the 
past about the cost of the IBC oper- 
ations. As stated before, NIH already 
pays for the operations of such com- 
mittees through reimbursement of so- 
called indirect costs of research. I do 
not believe there is need at this time 
to separate them from other indirect 
costs of the institutions. 

Reduction of Containment Levels. A 
number of commentators and wit- 
nesses questioned the authority of the 
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IBCs to lower containment require- 
ments for certain experiments. On the 
other hand, many believe the IBCs 
should be authorized both to reduce 
and to raise containment levels. It 
should be understood clearly that the 
IBCs’ authority to lower containment 
levels is quite limited and governed by 
strict standards and procedures set 
forth in the Guidelines. NIH is noti- 
fied of all such discretionary actions. 
It will review them and require that 
any failures to come up to the stand- 
ards of the Guidelines will be correct- 
ed. 

Specifically, the IBC can reduce con- 
tainment levels only for experiments 
using purified DNA and for character- 
ized clones. Standards and procedures 
for the former action are stated in 
Section III-A-3-a of the Guidelines 
and in Footnote 41; those for the 
latter action, in Section III-A-3-b and 
in Footnote 3. Standards for both ac- 
tions appear also in the IBC section of 
part IV of the Guidelines and in great- 
er detail in the Administrative Prac- 
tices Supplement. Further, it should 
be noted that NIH approval is re- 
quired for any lowering of contain- 
ment levels below Pl + EK], or by 
more than one step, or for experi- 
ments involving primate DNA. 

Specific authority is granted to the 
institution (Section IV-D-1) to estab- 
lish requirements deemed necessary 
for the implementation of these 
Guidelines. The IBC, then, can raise 
containment levels. The national 
standards, however, are very conserva- 
tive, and in my view, to raise them 
generally or for characterized clones 
and purified DNA is unwarranted. 

Appeals. Several commentators advo- 
cated, in light of the authority dele- 
gated to the IBCs, procedures for ‘‘ap- 
pealing a decision of the local IBC 
against a project or against a certifica- 
tion of facility.”” The Guidelines do 
not prescribe an appellate mechanism. 
A full partnership of investigators and 
their institutions is intended in main- 
taining compliance with the Guide- 
lines. The investigators and the IBCs 
must not be cast in adversary roles, 
and NIH will make every effort to pro- 
mote their cooperation. We will be 
available on request to provide techni- 
cal advice and consultation with prin- 
cipal investigators and institutional 
committees alike. 

Emergency Plans. The IBC has re- 
sponsibility to review and approve 
emergency plans. A number of com- 
mentators suggested greater detail in 
the Guidelines on the emergency pro- 
cedures to be employed, including 
specification for cleanup procedures to 
be followed should there be a spill or 
accidental release of organisms into 
the environment. Other commentators 
suggested that the Guidelines set na- 
tional standards for the handling of 


emergency spills. Several urged that 
the biosafety officer at each institu- 
tion be charged with responsibility for 
drafting such plans. 

The Laboratory Safety Monograph 
presents guidance on pages 194-196 on 
procedures to be followed in emergen- 
cies. Some of that information is now 
included in the Guidelines to empha- 
size its importance. The monograph 
will be revised further, in response to 
comments, to provide greater detail 


‘and to include emergency numbers at 


NIH and the Center for Disease Con- 
trol that can be called on a 24-hour 
basis. The two agencies will provide 
consultation and direct assistance if 
needed. In addition, the Guidelines 
specify that the institution shall coop- 
erate with the State and local public 
health departments and report to 
them any illness or laboratory acci- 
dent that appears to be a hazard to 
the public health. And the IBC chair- 
person is responsible for notifying the 
institution and NIH, within 30 days, of 
problems with the Guidelines, viola- 
tions, or significant research-related 
accidents or illnesses, unless the chair- 
person finds that the PI has done so. 

Public Access. Several witnesses at 
the September 15 hearing and many 
commentators urged greater public 
access to proceedings of the IBC. The 
proposed revised Guidelines required 
that minutes of the IBC meetings be 
made available to the public upon re- 
quest. However, there were several 
suggestions for further requirements. 
Witnesses urged that the IBC meet- 
ings be publicized and open to the 
public, except for those specifically 
dealing with proprietary or other con- 
fidential information. Suggestions 
were made to enchance public partici- 
pation through evening meetings of 
the committee and the use of lay sum- 
maries of research proposals. Proce- 
dures were recommended for announc- 
ing IBC meetings. Others recommend- 
ed that all MUAs and reports of in- 
spections be made publicly available. 

The DHEW Committee spent a great 
deal of time reviewing comments 
about this portion of the Guidelines. 
In my Decision accompanying the pro- 
posed revision of July 28, I noted that 
possible discussion of proprietary and 
patentable information often pre- 
cludes open IBC meetings. I did urge, 
however, that local committees have 
open meetings when possible and that 
they be publicly announced. 

In response to the issues raised, and 
in view of the increased responsibility 
given to the local institutions, the 
final Guidelines require, in addition to 
public representation on the commit- 
tee, public access to proceedings of the 
IBC. Institutes are encouraged to open 
IBC meetings to the public whenever 
possible, consistent with the protec- 
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tion or privacy and propritary inter- 
ests. 

In addition, the IBC is to forward to 
NIH any public comments made on its 
actions and the committee’s response 
to them. And all IBC documents that 
NIH must make available to the 
public, such as the funded research 
proposals, are also to be made availa- 
ble, upon request, at the local level. 
These include reports of serious acci- 
dents and of problems with and viola- 
tions of the Guidelines; also all NIH 
reports to institutions when MUAs (in- 
cluding modifications of ongoing pro- 
jects) are not in compliance. Likewise, 
minutes of the IBC meetings and in- 
spection reports will be made availa- 
ble. The intention of the Guidelines in 
all these changes is to enhance public 
accountability at the local level. 


Biological Safety Officer 


There were a number of comments 
concerning the roles and responsibil- 
ities of the Biologial Safety Officer 
(BSO). Several witnesses at the Sep- 
tember 15 hearing recommended that 
whenever recombinant DNA research 
is being conducted at an institution, 
such an officer be appointed and re- 
quired to serve on the IBC. It was also 
recommended that the BSO have a 
full-time position. The Committee con- 
sidered the role of the BSO at some 
length. 

The Guidelines do specify that all 
institutions conducting work at the P3 
and P4 levels must have a BSO. The 
officer is required at those levels be- 
cause the sophisticated equipment and 
facilities require special abilities. The 
Laboratory Safety Monograph (p. 191- 
193) outlines the qualifications and 
role. But the Guidelines do not man- 
date such an officer for Pl and P2 
work because the potential risk at 
those levels is minimal and the exper- 
tise readily available for laboratory 
safety. The Committee concurred with 
this view. 

Other commentators recommended 
that the Guidelines assign to the BSO 
responsibility for monitoring, keeping 
records, and health surveillance. The 
DHEW Committee reviewed the quali- 
fications of BSOs, noting the absence 
of certification procedures for such a 
new and ill-defined discipline. Accord- 
ingly, it was agreed that certification 
requirements should not now be stipu- 
lated for BSOs and that flexibility 
should be encouraged to permit a BSO 
to have responsibilities for such activi- 
ties as health surveillance. As noted in 
the LSM, one can call on the environ- 
mental health and safety program at 
the institution to assist in a variety of 
the duties suggested for the safety of- 
ficer. 

The BSO is responsible for develop- 
ing emergency plans, and the NIH will 
provide assistance for program devel- 
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opment. But in my view, it is far more 
sensible at present to begin emergency 
plans at a local level than to attempt 
to develop them on a grander scale 
until any hazards are better under- 
stood. Unless the principal investiga- 
tor has already done so, the BSO is 
also responsible for providing reports 
to the IBC and the institution on 
problems with and violations of the 
Guidelines and on all significant re- 
search-related accidents and illnesses. 


Principal Investigator 


As stated in the introduction to part 
IV, safety involving recombinant DNA 
molecules depends in the first instance 
on the individuals conducting the re- 
search. The Guidelines are designed to 
help the Principal Investigator deter- 
mine the safeguards that should be 
implemented, and it is his or her re- 
sponsibility to ensure that the purpose 
of the Guidelines is fulfilled. A 
number of the comments were devoted 
to the PI’s role in laboratory safety 
and training. 

Training. Many of the correspon- 
dents and several of the witnesses at 
the September 15 hearing recommend- 
ed training programs for all laboratory 
personnel, including custodial person- 
nel, the members of the Institutional 
Biosafety Committee, the Biological 
Safety Officer, and all relevant insti- 
tutional officials. One commentator 
recommended that laboratory workers 
in P2 or higher facilities take and pass 
training courses or demonstrate equiv- 
alent competency before working di- 
rectly with organisms containing re- 
combinant DNA. Further, a central- 
ized and uniform certification process 
for workers at the P3 or P4 level was 
advocated. It was urged that the 
Guidelines not be revised until there 
are uniform procedures for training 
certification of all biosafety officers 
and all recombinant DNA laboratories 
at the P2 or higher levels. Some sug- 
gested the Biological Safety Officer 
should be responsible for the certifica- 
tion process. 

A number of commentators advised 
further that the Guidelines specify 
components of training for a program 
available to all potentially exposed 
workers. It was also recommended 
that the PI make available copies of 
approved protocols that describe po- 
tential biohazards and precautions, 
not only to the research personnel but 
also to the custodial staff. It was fur- 
ther suggested that NIH and OSHA 
should jointly sponsor technical and 
educational programs for IBC mem- 
bers and Biological Safety Officers. 

I appreciate the concern regarding 
the quality and uniformity of training. 
As I stated in my Decision document 
(July 1978), NIH is responding to this 
by placing a high priority on the de- 
velopment of training standards and 
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courses. For example, we are support- 
ing, as noted previously, a working 
panel of the American Society for Mi- 
crobiology that is considering stand- 
ards for training in microbiological 
techniques for recombinant DNA re- 
search. When a report is submitted to 
NIH, it will be shared with institu- 
tions, IBCs, PIs, and BSOs. National 
certification of proficiency in any re- 
search technology is fraught with 
problems, especially in areas in which 
knowledge is increasing rapidly. 

NIH is already sponsoring and devel- 
oping courses on these standards of 
training. For example the University 
of Minnesota School of Public Health 
has developed and conducted a series 
of short courses on “Biohazard Con- 
tainment and Control for Recombin- 
ant DNA Molecules” under the spon- 
sorship of the National Cancer Insti- 
tute’s Office of Research Safety. The 
objective is to instruct laboratory 
workers on the principles of safety in 
the research laboratory and, particu- 
larly, on their application to the safe 
handling of recombinant DNA mole- 
cules. To date, six courses have been 
presented. A total of 221 participants 
from 97 institutions have attended. 
They have come from 7 government 
laboratories, 34 private or industrial 
laboratories, and 56 universities. 

The Office of Research Safety, NCI, 
is also developing a training course for 
biosafety officers on practices and pro- 
cedures for the control of biohazards 
in the research laboratory. The pur- 
pose is to equip biosafety officers with 
the basic knowledge and skills to carry 
out effectively the responsibilities 
specified in the NIH Guidelines. De- 
tailed instruction on methods for eval- 
uating, certifying, and monitoring 
physical-containment safeguards will 
be offered. Guidance will also be pro- 
vided on how to organize, plan, devel- 
op, and conduct a comprehensive bio- 
safety program. 

NIH plans to further the biosafety 
training efforts of institutions by pro- 
viding on-site consultation. The pro- 
gram will be designed to assist institu- 
tions and their IBCs, biosafety offi- 
cers, and laboratory workers in effec- 
tively carrying out the requirements 
of the Guidelines. Biosafety profes- 
sionals will be available to visit institu- 
tions and assist them in evaluating 
and improving their safety programs. 
These professionals will also be availa- 
ble to help solve specific problems in 
physical containment. A principal ele- 
ment of the program will be to pro- 
mote good laboratory practice and to 
reinforce its importance. 

Training of laboratory workers is a 
continuous process required under the 
Guidelines. One commentator. ex- 
pressed uncertainty as to who has the 
responsibility for seeing that person- 
nel are trained in safety practices and 
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techniques. The DHEW Committee re- 
viewed this matter, and on the basis of 
the review, the responsibilities have 
been clarified. The institution is re- 
sponsible for ensuring appropriate 
training for IBC chairpersons and 
members, laboratory staff, and the 
BSO. The IBC chairperson will brief 
the IBC members and provide what- 
ever information on training is re- 
quired for them to fulfill their respon- 
sibilities. To the PI is delegated re- 
sponsibility for tfaining all the labora- 
tory workers involved in the project. 

Safety Practices. The PI is responsi- 
ble for correcting work errors and con- 
ditions that may result in the release 
of recombinant DNA materials. Sever- 
al commentators suggested that any 
accidental release of recombinant or- 
ganisms, regardless of suspected path- 
ogenicity, be reported to the proper 
health authorities. The Guidelines 
now require the institution to report 
to State and local health departments 
any significant research-related illness 
or accident that appears to be a 
hazard to the public health. 

Another commentator suggested 
that the PI be required to hait on- 
going research if any problems result 
in a failure to meet assigned contain- 
ment requirements. It was suggested 
that the research be halted for 24 
hours while a report is made to the 
IBC. The IBC would then certify in 
writing that the necessary repairs 
have been made. The Guidelines re- 
quire reporting and correction of such 
problems by the investigator, but they 
do not specify a time limit except that 
reports must be made to NIH within 
30 days on any significant problems 
with the Guidelines, on violations, and 
on all significant research-related acci- 
dents and illnesses. Nor do they re- 
quire the IBC to document the re- 
paris. While these mandates are not 
necessary, the institution should con- 
sider setting such policies as deemed 
necessary. The Laboratory Safety 
Monograph and the Guidelines con- 
tain increased information on health 
surveillance to assist the PI in his re- 
sponsibilities in this area. 

Exemptions and Exceptions. An- 
other commentator suggests that the 
PI receive IBC approval before peti- 
tioning the NIH for exemptions to the 
Guidelines or exceptions to the prohi- 
bitions. In light of the enhanced re- 
sponsibilities of the local IBCs, it is ap- 
propriate for them to review proposals 
for exceptions fo the prohibitions, Ac- 
cordingly, the Guidelines now state 
that proposals to NIH must be submit- 
ted with the concurrence of the IBC. 

Proposals for exemptions from the 
Guidelines deal with alterations in 
standards applied to all engaged in 
this research. Scientists may send 
those proposals directly to NIH for 
the considerations of the RAC with 
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notice to the IBC. Note of exemptions 
granted will be sent to all IBCs. Ex- 
periments that are exceptions to the 
prohibitions require approval at the 
national level, after which they must 
be reviewed and approved by the IBC. 
An MUA must then be approved by 
NIH before the experiment may be 
initiated. 

MUAs. Several commenters suggest- 
ed that the Guidelines be clarified 
with respect to the types of experi- 
ments that may not be started prior to 
NIH approval. As noted previously, 
the Administrative Practices Supple- 
ment is responsive to the suggestion, 
and more guidance is given in the sec- 
tion of the Guidelines on “Institu- 
tions” (IV-D-1) to clarify the prepara- 
tion and submission of MUAs for new 
and modified experiments. 

Publication. The Guidelines recom- 
mend that published research articles 
specify the containment procedures 
used. A commentator advocates that 
this be required. The issue has been 
raised before, and it remains our view 
that NIH neither can nor should con- 
trol what must be included in scientif- 
ic publications. 


RESPONSIBILITIES OF NIH (GENERAL) 


Due Process Considerations 


A number of commentators spoke on 
the issue of public participation, in- 
cluding how best to inform the public 
and ensure public access to NIH pro- 
ceedings. A number of commentators 
and witnesses at the September 15 
hearing focused on the provisions call- 
ing for “appropriate notice and oppor- 
tunity for public comment.” Several 
suggested that those provisions be de- 
scribed in greater detail in the Guide- 
lines. Other commentators urged that 
labor and environmental representa- 
tives, consumer advocacy’ groups, 
public health officials, and govern- 
ment agencies with potential regula- 
tory responsibility have full access to 
decision-making. 

Some commentators called for clari- 
fication of procedures for certifying 
host-vector systems. Others asked that 
the standards and procedures for 
future Guideline revisions be explicit- 
ly stated. Another wanted procedures 
that clearly set forth public notice and 
comment in advance of RAC decisions. 
And another believed the proposed 
Guidelines “exacerbate the problems 
of self-regulation” and urged that 
“HEW supervise the administration 
and enforcement of the Guidelines.” 

One commentatcr suggested a proce- 
dural mechanism for minor or partial 
revisions. He advised that RAC recom- 
mendations be published in the FreprEr- 
AL REGISTER for comment, and that 
the comments be taken into account 
by the RAC before it forwards final 
recommendations to the Director. 
Thus, NIH in these cases would act in 


the light of advice reflecting public 
views. 

Another commentator suggested 
that each time NIH receives an appli- 
cation for an.exception to a prohibited 
experiment, notice be published in the 
FEDERAL REGISTER, and that after a 
public comment period, final notice of 
agency action should also be published 
there. 

NIH Procedures. The NIH Guide- 
lines of 1976 provided little or no dis- 
cretion in their administration or revi- 
sion. As a result, many recommenda- 
tions by the RAC could not be accept- 
ed because of NIH’s lack of authority 
under those Guidelines to approve 
them. The revision proposed by the 
RAC in September, 1977 attempted to 
correct this inflexibility by providing 
for discretion under specified condi- 
tions, with procedures set forth to 
ensure opportunity for public notice 
and comment. However, the standards 
and procedures for exercise of discre- 
tionary authority in the proposed revi- 
sion, as many of the commentators 
pointed out, needed greater definition 
and clarity. 

The commentators’ procedural rec- 
ommendations provided a focus for 
the DHEW Committee in its intensive 
review of these issues in the proposed 
revisions. Other comments from the 
scientific community, from many wit- 
nesses at the public hearing, and from 
a DHEW meeting with environmental 
interest groups augmented the efforts 
to define avenues for appropriate utili- 
zation of NIH authorities. On the 
basis of the comments made in corre- 
spondence and at the September 15 
hearing, part IV has been substantial- 
ly revised to provide for public access 
and participation in NIH activities 
under the Guidelines. It clearly sets 
forth the procedures that will govern 
the exercise of NIH authority. 

First, there is a group of major ac- 
tions for which the NIH Recombinant 
DNA Advisory Committee (RAC) will 
advise the Director after an opportuni- 
ty for public and Federal agency com- 
ment. These actions include lowering 
or assignment of containment levels 
where the Director judges the action 
to be major; certification of new host- 
vector systems; exceptions to the pro- 
hibitions; modification of a list of re- 
combinant DNA sources (microorgan- 
isms) to be exempt from the Guide- 
lines and other changes in the Guide- 
lines. 

For these major actions the follow- 
ing procedures apply. The Director 
must seek the advice of the RAC and 
provide an opportunity for public and 
Federal agency comment. Specifically, 
the agenda of the RAC meeting citing 
the major actions will be published in 
the FEDERAL REGISTER at least 30 days 
before the meeting, and the Director 
will simultaneously publish the pro- 
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posed actions in the FEDERAL REGISTER 
for comment. In addition, the Direc- 
tor’s proposed decision, at his discre- 
tion, may be published in the FEDERAL 
REGISTER for 30 days of comment 
before final action is taken. The Direc- 
tor’s final decision, along with re- 
sponse to the comments, will be pub- 
lished in the FEDERAL REGISTER and 
the Recombinant DNA Technical Bul- 
letin. The RAC and IBC chairpersons 
will be notified of this decision. 

There is a group of lesser actions for 
which the RAC will advise the Direc- 
tor after a meeting announced as de- 
scribed above. These actions include 
all interpretations of determinations 
referred by ORDA, changes and as- 
signment of containment levels, ap- 
proval of large-scale experiments for 
rigorously characterized recombinant 
DNA where the absence of harmful 
genes has been established, and desig- 
nation of certain class 2 agents as class 
1 for purposes of the Guidelines. The 
Director’s decision will be transmitted 
to the RAC and IBC chairpersons and 
published in the Recombinant DNA 
Technical Bulletin. 

And finally, there is a group of ad- 
ministrative and scientific functions in 
the Office of the Director that may be 
delegated to the Office of Recombin- 
ant DNA Activities (ORDA), involving 
implementation of the Guidelines and 
their interpretation. Again, decisions 
by the Director in these matters will 
be published in the Recombinant DNA 
Technical Bulletin, and notice will be 
given to the RAC and IBC. 

There was considerable Committee 
discussion on the standards to guide 
administrative discretion. It was 
agreed that the Guidelines should set 
. forth a general standard. Accordingly, 
they now charge the Director to “with 
each proposed action, through appro- 
priate analysis and consultation, to de- 
termine that it complies with the 
Guidelines and presents no significant 
risk to health or the environment.” 
For a discussion of NIH efforts in risk 
assessment, see part III of this docu- 
ment and the Environmental Impact 
Assessment (Appendix I). 

The Guidelines now reflect these 
roles and relationships in: detail and 
identify all of the responsibilities in 
cross-reference on the other sections 
of the Guidelines and to the Adminis- 
trative Practices Supplement. As indi- 
cated above, opportunities are afford- 
ed for public access and participation, 
with formal procedural requirements 
based on the significance of the discre- 
tionary authdrity. In light of these 
procedures, hearings by the Director’s 
Advisory Committee may be unneces- 
sary; but if circumstances warrant, the 
committee can play an oversight role 
as it has done in the past. 

Recombinant Advisory Committee 
Membership. The correspondents and 
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witnesses at the September 15 hearing 
who commented on process consider- 
ations also expressed opinions on 
membership of the Recombinant DNA 
Advisory Committee (RAC). A number 
of recommendations were made con- 
cerning representation. Some _  wit- 
nesses at the September 15 hearing 
urged that representatives from the 
regulatory agencies, such as the Envi- 
ronmental Protection Agency, the 
Food and Drug Administration, and 
the Occupational Safety and Health 
Administration, have full voting mem- 
bership on the RAC. It was also sug- 
gested that a representative from the 
Council on Environmental Quality 
serve on the committee. The view was 
expressed that the representation of 
these agencies on the Federal Inter- 
agency Advisory Committee on Re- 
combinant DNA Research could not 
substitute for their full participation 
on the RAC. And it was suggested that 
representatives from the regulatory 
agencies constitute a subcommittee of 
the RAC for purposes of considering 
all future modifications of part IV. 

Some Federal agency’ commentators 
suggested that representatives from 
research agencies such as the National 
Science Foundation, the Department 
of Agriculture, and the Veterans Ad- 
ministration serve on the RAC, and 
perhaps be permitted to consider ex- 
ceptions to the prohibitions in the 
Guidelines. 

Several commentators recommended 
that representatives from unions and 
public interest groups serve on the 
committee. Quotas for membership 
were also suggested for public interest 
groups, unions, and nonprofessional 
laboratory workers. Public interest 
members might also be permitted to 
consider exemptions and exceptions to 
the prohibitions. 

There were a number of recommen- 
dations concerning professional and 
scientific expertise. One commentator 
advocated representation from 
“knowledgeable specialists in environ- 
mental processes and effects on eco- 
systems and their biota.” Other rec- 
ommended that the committee include 
scientists from Federal research agen- 
cies, scientists critical of the guide- 
lines, and experts in epidemiology, 
medical microbiology, and clinical in- 
fectious disease research. And finally, 
it was suggested that RAC be advisory 
to the Department rather than to 
NIH. 

Many of these concerns were raised 
at the December 1977 meeting of the 
Director’s Advisory Committee (DAC) 
by witnesses commenting on the re- 
vised Guidelines as proposed by the 
RAC. As I stated in addressing those 
concerns in my July 28, Decision, I am 
acutely aware of the need for broad 
representation on the RAC, and this 
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was considered in the selection of new 
members. 

To ensure fairness, however, nomi- 
nations for openings on the RAC are 
publicly and widely solicited. In July 
1978 a notice was filed in the FEDERAL 
REGISTER requesting public recommen- 
dations for RAC membership. All 
nominations are considered in select- 
ing members of the committee. This 
open nomination process will be re- 
peated annually, and thus NIH will 
not be the only source of RAC nomi- 
Further, nominations are 
being solicited from all agencies repre- 
sented on the Federal Interagency Ad- 
visory Committee. 

There was considerable discussion by 
the DHEW Committee about the 
membership of the RAC. The present 
RAC has 16 members, 2 of whom are 
lay persons. The DHEW Committee 
agreed that the composition should re- 
flect the requirements set for the IBCs 
at the local level. Thus, it is required 
that at least 20 percent of the RAC 
members shall be persons knowledge- 
able about such matters as applicable 
law, standards of professional conduct 
and practice, public and occupational 
health, and environmental safety. In 
addition, it is reeommended that one 
member be a “nondoctoral’’ person 
from a laboratory technical staff. 

It was also agreed that the scientific 
representation on the committee 
should be broadly based to include 
persons knowledgeable in recombinant 
DNA technology and biological safety, 
but also with expertise in the broader 
disciplines of biology and medicine— 
i.e., microbiology, molecular biology, 
botany, ecology, virology, genetics, in- 
fectious disease, plant pathology, and 
epidemiology. 

In view of the expanding role and re- 
sponsibilities of the RAC, it was 
though appropriate to augment the 
expertise and representation. Under a 
new chapter, the RAC will be expand- 
ed to 20 members. 

In addition, all Federal agencies rep- 
resented on the Federal Interagency 
Advisory Committee will have nonvot- 
ing members on the RAC. (At present, 
some research agencies already have 
liaison members, such as the National 
Science Foundation and the Depart- 
ment of Agriculture.) These repre- 
sentatives will be nonvoting because of 
the large number of Federal agencies 
involved, but they will be participating 
members encouraged and enabled to 
present their agencies’ concerns on sci- 
entific and other issues. 

All members of the RAC may par- 
ticipate on the several subcommittees 
of the full committee. Thus, there is 
clearly no need to mandate the nature, 
structure, or function of subcommit- 
tees created by the chairperson in con- 
sultation with committee members. Fi- 
nally,.the RAC is advisory to the Sec- 
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retary of HEW and the Assistant Sec- 
retary for Health, as well as to the Di- 
rector, NIH. 

Pending the expansion and restruc- 
turing of the RAC, no changes will be 
made in these Guidelines and no deci- 
sions will be made requiring the RAC’s 
prior review and advice. 


Federal Interagency Advisory Com- 
mittee and Recombinant DNA Re- 
search. A meeting of the Federal 
Interagency Advisory Committee and 
Recombinant DNA Research was held 
on October 12, 1978, to consider 
agency comments on the proposed re- 
vised Guidelines and proposed roles 
for the committee. Several agency rep- 
resentatives noted that under the dis- 
cretion granted in the Guidelines, cog- 
nizance should be taken of Federal 
agency roles. Enhancement of the 
roles for Federal agencies other than 
NIH was discussed with the commit- 
tee. This included the proposal of non- 
voting membership on the RAC, as 
noted above, and nominations from 
the agencies for potential voting mem- 
bers. As defined under the new proce- 
dures promulgated in part IV, all Fed- 
eral agencies through their members 
will have an opportunity to participate 
in the RAC proceedings and may file 
written comments concerning RAC ac- 
tivities. Interagency Advisory Commit- 
tee members will receive RAC agendas 
and FEDERAL REGISTER notices. 


In additions to participating in the 
proceedings of the RAC, all agencies 
represented on the Federal Inter- 
agency Advisory Committee are now 
afforded an opportunity to request a 
meeting of that committee to consider 
RAC actions in light of their concerns. 
Some RAC actions, like a recommen- 
dation to release recombinant organ- 
isms into the environment, will un- 
doubtedly necessitate a meeting of the 
Interagency Advisory Committee to 
provide information and seek concen- 
sus. Periodic meetings of this commit- 
tee will also continue to be held for 
evaluation of recombinant technol- 
ogies and their regulation under the 
Guidelines. (For reference, a list of 
the agencies represented on the Inter- 
agency Advisory Committee is present- 
ed in Appendix II.) 


Scientifc Counselors for ORDA 


ORDA will provide consultation to 
Federal agencies regarding the Guide- 
lines, and a board of scientific counsel- 
ors from all Federal agencies that sup- 
port or conduct recombinant DNA 
work will advise ORDA on the activi- 
ties of the Office of the Director, 
ORDA, and the RAC. A key task for 
the board will be to ensure a common 
registry of all federally funded recom- 
binant DNA research. 

The DHEW Committee expressed 
the wish that Federal cooperation con- 
tinue, and stronly endorsed the new 
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responsibilities of the Federal agencies 
under the revised Guidelines. 


RESPONSIBILITIES OF NIH (SPECIFIC) 


Office of the Director 


The principal issues here relate to 
the standards and procedures for gov- 
erning the discretion of the NIH Di- 
rector under the Guidelines. All of the 
responsibilities that the Guidelines 
assign to the, Director are now grouped 
under “general responsibilities’ (for 
promulgating rules and overseeing im- 
plementation of the Guidelines) and 
“specific responsibilities,’ which in- 
clude the opportunity for public and 
Federal agency comments. This new 
organization clearly delineates the re- 
sponsibilities and the procedures and 
standards to govern the exercise of 
discretion based on the advice of the 
RAC and ORDA. 


The DHEW Committee discussed 
the need for periodic review and as- 
sessment of NIH’s experience in con- 
ducting and supporting recombinant 
DNA research. Accordingly, it was 
agreed that appropriate language 
should be inserted in the Guidelines 
that the Director, at the end of 36 
months from their implementation, 
will report on the Guidelines and NIH 
experience under them in consultation 
with the RAC and the Federal Inter- 
agency Committee. He will solicit 
public comment on the draft before 
transmitting the final report with re- 
sponse to comments to the Assistant 
Secretary for Health and the Secre- 
tary, HEW. 


In addition, the Director is now re- 
sponsible for supporting training pro- 
grams in laboratory safety for IBC 
members, Biological Safety Officers, 
Principal Investigators, and laboratory 
staff. 


Recombinant Advisory Committee 


A major concern of the witnesses at 
the September 15 hearing, and of the 
commentators on the proposed revised 
Guidelines, was related to the compo- 
sition of the RAC, as discussed above. 
The new procedures clearly guide the 
discretion of the committee and pro- 
vide for full public and Federal agency 
participation. The responsibilities of 
the RAC have been enhanced, with 
full access to the public and the Feder- 
al agencies. As I stated in my Decision 
of July 1978 accompanying the pro- 
posed Guidelines, the task for all RAC 
members has been enormous and their 
work and spirit of cooperation have 
been exemplary. I look forward to con- 
tinued cooperation with Dr. Jane 
Setlow, Chairman, and all of the com- 
mittee members. Their assistance is 
vital to the integrity of this research 
under the Guidelines. 


Office of Recombinant DNA Activities 


The majority of comments concern- 
ing ORDA focused on the office’s 
oversight responsibility. The issues 
concerning delegation of authority to 
the IBC’s and the role of ORDA in 
registering not only recombinant DNA 
activities but other data relating to 
health surveillance have been dis- 
cussed in the previous section on local 
institutions. 

There were several comments con- 
cerning the need for increased staffing 
for ORDA to meet the new responsi- 
bilities under the Guidelines. Addi- 
tional staff has been provided, and 
there will be need for more in light of 
the new responsibilities of the Recom- 
binant Advisory Committee to solicit 
public and Federal agencies’ com- 
ments. 

As noted previously in the section on 
the Interagency Committee, a board 
of scientific counselors from the other 
Federal agencies that conduct or sup- 
port recombinant DNA research will 
be established as advisory to ORDA. 
This board is created in response to 
suggestions from Federal agencies for 
some mechanism to ensure uniformity 
in interpretations and determinations 
made under the Guidelines where dis- 
cretion is granted. An early task of the 
board will be to assist in creating and 
maintaining a registry for all recom- 
binant DNA activities funded by the 
Federal Government. The board will 
also assist ORDA’s Director in for- 
warding to the RAC all requests from 
other Federal research agencies for 
action on such matters as certification 
of new host-vector systems. We are, in 
fact, trying to ensure a capability for 
uniform interpretation and implemen- 
tation of the Guidelines throughout 
the Federal sector. 

Another commentator urged that a 
time-frame be set for implementing 
the new standards and procedures. 
This request is a most important one. 
In anticipation of the release of the 
Guidelines, procedures have been 
drawn up for meeting the new require- 
ments. Dr. William Gartland, Director 
of ORDA, has sent a letter to all insti- 
tutions, IBC chairmen, and Principal 
Investigators, specifying the measures 
to be taken within the next three 
months to implement the new Guide- 
lines effectively. 

Registration. Here the _ principal 
comments came from the Federal 
agencies and private industry. The 
proposed revised Guidelines require 
the institutions that -receive NIH 
funds for recombinant DNA research 
to register all recombinant DNA pro- 
jects, irrespective of the source of 
funding. Representatives from Federal 
research agencies pointed out that in- 
stitutions should not be required to 
register with NIH if they are already 
registering with the Federal agency 
that supports the work. Accordingly, 
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the Guidelines now specify that an in- 
stitution need not register with NIH 
its projects funded by another Federal 
agency when that agency maintains a 
registry and provides the NIH with es- 
sential information. The institution 
will register projects directly with NIH 
if the supporting Federal agency does 
not choose to maintain its own regis- 
try. 

At a meeting held with the DHEW 
Committee, representatives of the 
Pharmaceutical Manufacturers Associ- 
ation urged greater protection for pro- 
prietary and patent information under 
the Guidelines. The proposed revised 
Guidelines offered a system of volun- 
tary registration and certification for 
the private sector which was not avail- 
able under the 1976 Guidelines. In ad- 
dition, a representative from the Com- 
merce Department also urged expan- 
sion of the Guidelines to protect pro- 
prietary and patent information. On 
the other hand, environmental inter- 
est groups have expressed concern 
that there be maximum disclosure of 
information. Because of the complex- 
ity of the issue, and the general per- 
ception that NIH does not have the 
powers to completely protect propri- 
etary rights and trade secrets, this 
aspect of the Guidelines will be han- 
dled separately after their issuance. 
The Food and Drug Administration is 
now considering issuing regulations 
that would require drug companies to 
comply with the NIH Guidelines. 

Compliance. Several of the commen- 
tators and witnesses at the September 
15 hearing recommended stronger lan- 
guage in the Guidelines concerning 
compliance with the Guideline provi- 
sions. The proposed revision stated 
that noncompliance may result in sus- 
pension, limitation, or termination of 
financial assistance. Several commen- 
tators urged that the language be 
made mandatory. Others suggested 
that possible violations be ranked, 
with definite penalties set in each 
case, including criminal penalties. Still 
others urged invocation of Section 361 
of the PHS Act to ensure compliance 
through regulation. 

Many of these issues were raised at 
the December hearing of the Direc- 
tor’s Advisory Committee and in corre- 
spondence on the Guidelines as pro- 
posed by the RAC. In response to the 
suggestions, a section on compliance 
was included in the proposed revision. 
However, as I noted in my Decision ac- 
companying that publication, NIH has 
no authority to impose fines in the ab- 
sence of new legislation. I also noted 
that appropriate HEW procedures will 
be followed should suspension or ter- 
mination of a grant be necessary. In 
light of the lack of statutory authori- 
ty, penalties for negligence and crimi- 
nal penalties should not be specified. 
It has, been suggested that NIH might 
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seek reimbursement for any funds ex- 
pended upon activities not conducted 
in accordance with contractual assur- 
ances. This recommendation differs 
from current HEW grant policy and 
will require much more consideration. 

On the basis of DHEW Committee 
discussion, a new provision will allow 
NIH to require prior approval! of any 
and all recombinant DNA research 
projects if the institution fails to 
compy with the Guidelines. 

Invocation of Section 361 of the 
Public Health Act has been carefully 
considered by the Interagency Com- 
mittee and the Department over the 
past two years. The most recent ex- 
pression of interest in this authority 
was in a letter six Senators requesting 
Secretary Califano to consider invok- 
ing Section 361 to regulate recombin- 
ant DNA research. The letter and the 
Secretary’s response are included in 
Appendix III to this Decision. Briefly, 
the Secretary said that the Depart- 
ment does not intend to evoke existing 
statutory authorities to regulate re- 
combinant DNA activities at this time. 
He went on to quote the Interagency 
Committee’s report of March 15, 1977, 
dealing with elements for legislation, 
including the determination that Sec- 
tion 361 would require a reasonable 
basis for concluding that recombinant 
DNA research may cause human dis- 
ease. Such a conclusion is tenuous at 
best and would at present be an inap- 
propriate basis for invoking the regu- 
lation. The Secretary, however, noted 
in his letter that if the Department 
had to act speedily, Section 361 is 
available and would be used. In the 
Secretary’s view, only legislation 
would justify establishing regulations. 


V. FOOTNOTES AND REFERENCES 


In reply. to correspondents’ suggestions 
and NIH review, minor changes have been 
made in Footnotes 3 and 5; and five new 
footnotes—2A, 19A, 33A, 33B, and 37A— 
have been added. 

A correspondent recommended that text 
be added to Footnote 2 to discuss the basis 
for allowing cloning of genetic information 
from Vesicular stomatitis virus and moder- 
ate-risk oncogenic viruses. Since Footnote 2 
already refers the reader to the July 28, 
1978, Decision document, where this is dis- 
cussed in detail, no further discussion in 
Footnote 2 seems necessary. 


APPENDIX A 


(Director’s Decision concerning Appendix 
A of the Guidelines) 

There were many comments concerning 
the list of exchangers in Appendix A to be 
exempted from the Guidelines under Ex- 
emption I-E-4. 

Some correspondents recommended addi- 
tions to the list, including Caulobacter cres- 
centus, Agrobacterium, Proteus, and Xanth- 
omonas. 

On the other hand, some correspondents 
felt that there was insufficient documenta- 
tion for the entries on the list and that the 
list should be by species, not genus. 
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One correspondent recommended citing 
Bergey's Manual of Determinative Bacteri- 
ology. Another wrote, “It is also question- 
able why one should list Escherichia coli ex- 
changers and not others in nature such as 
the organisms that exchange with Bacillus 
subtilis, with Haemophilus influenzae, with 
Neisseria gonorrhoeae, etc.” 

In response to the many comments re- 
ceived, the list of organisms to be exempt 
from the Guidelines under Exemption I-E-4 
has been carefully reconsidered. The discus- 
sion below attempts to make more explicit 
the considerations used in constructing this 
list. In addition, the criteria for inclusion on 
the list have been tightened, reducing the 
list considefably and thus exempting fewer 
experiments from the Guidelines. Refer- 
ences supporting the entries to the list are 
given below (refs. 1-22). The final list. (Ap- 
pendix A) closely resembles the “first list” 
described in Appendix D to the July 28, 
1978, Environmental Impact Assessment. 

It should be emphasized that the evolu- 
tion of this list will continue as more experi- 
ments are done and as we gain more knowl- 
edge in this rapidly advancing field. In addi- 
tion, other organisms recommended by 
some of the commentators (Bacillus or Hae- 
mophilus species, for instance) are currently 
being considered by the RAC for future in- 
clusion under this exemption. 

As noted in Appendix D to the July 23, 
1978, Environmental Impact Assessment: 
“The natural transfer of genes between bac- 
teria occurs by transduction (bacterial virus- 
mediated), transformation (uptake of isolat- 
ed DNA by a bacterial cell), or conjugation 
(plasmid-mediated transfer of genes he- 
tween bacteria requiring cell-to-cell con- 
tact). A reasonable generalization is that 
virtually ali closely related species of bacte- 
ria can exchange genes by transduction and 
transformation, the former limited by the 
relatively narrow host-range of transducing 
bacteriophage and the latter by the require- 
ment, in the case of chromosomal DNA, for 
homology of DNA in most recombination 
events. Conjugal mating with exchange of 
DNA can occur between virtually all Gram- 
negative bacteria, including naturally occur- 
ring soil and intestinal species, when medi- 
ated by a plasmid of broad host-range (for 
example, the Inc P-1 group plasmids). Re- 
cently, conjugal mating has also been shown 
to occur between strains of certain species 
of Streptococcus, a Gram-positive organism 
(for example, Streptococcus faecalis). To 
date, however, conjugal mating has not 
been demonstrated between Gram-negative 
and Gram-positive bacteria. 

“The relatedness of different microbial 
species can be estimated by determining the 
extent of DNA homology between them or 
by studying the properties of different mi- 
croorganisms in genetic crosses. As a general 
rule, organisms that show considerable ho- 
mology of their nucleotide sequences under 
a standard set of experimental conditions 
have the capacity to mutually integrate 
chromosomal genes. For example, in the 
case of the Enterobacteriaceae family of 
bacteria (includes Escherichia coli K-12), 
there is both extensive DNA-DNA homology 
(1) and chromosomal gene exchange (2) 
with a reasonable correlation between the 
degree of DNA-DNA homology and the ca- 
pacity to mutually integrate chromosomal 
genes. 

“Genetic relatedness, as indicated by a 
high level of DNA-DNA homology between 
different microorganisms, is not, however, 
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an absolute requirement for the exchange 
of chromosomal genes between bacteria. In 
fact chromosomal gene transfer among di- 
verse members of the Gram-negative group 
of bacteria has been demonstrated where 
the microorganisms involved show little or 
no DNA-DNA homology. In these cases the 
exchange of chromosomal genes is promot- 
ed by a broad-host-range plasmid of the Inc 
P-1 incompatibility type. These plasmids 
mobilize the chromosomes of a wide variety 
of Gram-negative bacteria, incorporate seg- 
ments of these chromosomes, and are capa- 
ble of establishing themselves along with co- 
valently linked chromosomal genes in a 
wide range of Gram-negative bacteria. (3)” 

In evaluating a pair of organisms for in- 
clusion as nonnovel exchangers, we are 
making an estimate of the probability that 
the combination of genes might have oc- 
curred naturally. If the combination is not a 
new one, then there should be no special 
hazard in creating such an organism by re- 
combinant DNA technology. Thus we can 
exempt this combination from the Guide- 
lines. 

Any conclusion about exchange between 
organisms involves some extrapolation from 
the experimental data available. We have 
tried, in the discussion below, to make ex- 
plicit these extrapolations and the scientific 
bases for making them. For this purpose, 
the types of criteria which might be taken 
into account in preparing a list of exchang- 
ers are divided into four categories. The 
first two were those used in constructing 
Appendix A in these final revised guidelines. 
The first three were used in constructing 
the version of Appendix A which appeared 
in the July 28, 1978, proposed revised guide- 
lines. All four were used in constructing a 
list approved by the RAC and described as 
the “third list” in Appendix D to the July 
28, 1978, Environmental Impact Assessment. 

1. Organisms which exchange chromoso- 
mal genetic information which becomes 
stably integrated into the host chromosome. 
This, the most stringent criterion for ex- 
change, requires significant homology be- 
tween recombining segments. Organisms 
which meet these criteria will therefore be 
closely related by DNA homology measure- 
ments (Ref. 1, 2). In addition, more than 
one mechanism of genetic exchange may be 
found (i.e., transduction and plasmid mobili- 
zation), and transfer of many different 
markers may be demonstrated. The major 
extrapolation involved in this category is 
the extension of data from one strain to 
others in the same species or genus. In the 
Appendix A list, most of the entries are 
listed as genera (Shigella, Salmonella, etc.), 
while the Pseudomonas aeruginosa species 
is listed. One can generalize from species to 
genus when there is evidence that all mem- 
bers of the genus behave similarly, and 
show extensive DNA homology. In addition, 
in some cases, exchange has been demon- 
strated in many species of the genus. The 
DNA homology test is convincing for Shi- 
geila, but not for Pseudomonas. 

2. Organisms which exchange chromoso- 
mal information that is not necessarily inte- 
grated into the chromosome of the recipient 
(for instance, transfer via F' or R). This sort 
of exchange can occur in the absence of ex- 
tensive DNA homology between the organ- 
isms, and requires only that the plasmid and 
its chromosomal genes be maintained in the 
recipient organism. 

Although two organisms meeting these 
criteria might not be closely related, this 


NOTICES 


type of exchange is probably the best model 
of a recombinant DNA experiment. In both 
cases, relatively small amounts of genetic in- 
formation are transferred, usually in plas- 
mid form, to an otherwise “foreign” genetic 
background. Therefore, it seems reasonable 
to accept evidence of such exchange as 
grounds for exemption. 

Criteria 3 and 4 deal specifically with Inc 
P-1 plasmids, but the principles can be ex- 
tended to other exchange mechanisms. 

3. Organisms which show evidence of a 
plausible mechanism for exchange (e.g., R' 
formation or evidence of mobilization of 
chromosomal genes by an Inc P-1 plasmid.) 
In this case, the plasmid itself has been 
shown to move from organism to organism. 
It has been shown to pick up chromosomal 
genes, but the transfer of these chromoso- 
mal genes in interspecies matings has not 
necessarily been demonstrated. 

To endorse these criteria, we must ex- 
trapolate from the transfer within the spe- 
cies to more distantly related organisms. 
For such an extrapolation, one must assume 
that no barriers will exist for R’ transfer 
that do not exist for transfer of the plasmid 
itself. In many tested cases, this is clearly 
true: transfer of chromosomal genes incor- 
porated into an R factor is comparable in 
frequency to transfer of the plasmid itself, 
and the R’ can be moved to a broad range of 
organisms (4). However, this may not be 
universally true (5). 

4. Organisms whch can receive or donate 
broad host range plasmids. Since these plas- 
mids are known, in many cases, to mobilize 
the chromosome and transfer chomosomal 
genes, such transfer might be expected for 
any organism that receives or donates the 
plasmid. This extrapolation assumes that (i) 
chromosomal pickup is always able to occur 
with these plasmids and (ii) transfer of 
chromosomal genes to other species will 
occur (this latter case is the same at that 
analyzed under criterion 3). 

Analysis of the basis for the first extrapo- 
lation would include consideration of the 
numerous cases where such mobilization 
and transfer can be detected (see, for in- 
stance, ref. 5-10) and those few where it 
cannot (11). 

It is my decision that the data supporting 
the use of criteria 3 and 4, while suggestive, 
are not yet compelling enough to warrant 
exemption from the Guidelines for recom- 
binant DNA experiments. As more data are 
accumulated, this conclusion wil! be careful- 
ly reconsidered. 


The Issue of Two-Way Exchange 


The organisms listed in appendix A fit the 
first two criteria described above—i.e., in all 
cases, there is direct evidence of chromoso- 
mal exchange between two species on the 
list, and many show extensive DNA homol- 
ogy as well. In addition, for all the organ- 
isms on this list, exchange can be demon- 
strated in two directions. Further, if organ- 
isms A and B both exchange genetic infor- 
mation (both donate and receive) with a 
third organism—E. coli K-12,-for instance— 
then E. coli K-12 can act as a path for the 
DNA of organism A to reach B, and vice 
versa. Thus, the requirement for two-way 
exchange allows us to exempt recombinants 
made between A and B. Therefore, we have 
exempted “any recombinant DNA molecules 
that are (1) composed entirely of DNA seg- 
ments from one or more of the organisms 
listed below and (2) to be propagated in any 
of the organisms listed below.” 


It would make sense, of course, to have 
one-way lists as well, where cloning exempt 
from the Guidelines would only be allowed 
in the recipient. The creation of such lists 
will be considered by the RAC. 
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APPENDIX B 


(Direcior’s Decision concerning Appendix B 
of the Guidelines) 


Three correspondents correctly point out 
that since the publication in 1974 of the 
“CDC Classification of Etiologic Agents on 
the Basis of Hazard” (which is repeated ver- 
batim as Appendix B to the Guidelines), Ac- 
tinomycetes have been reclassified. Former- 
ly considered to be fungal agents, they are 
now considered bacterial agents. An ex- 
planatory footnote has been added to the 
table. 


APPENDIX I—ENVIRONMENTAL IMPACT 
ASSESSMENT 


ENVIRCNMENTAL IMPACT OF THE FINAL 
GUIDELINES 


An Environmental Impact Assessment of 
the NIH-Proposed Revised Guidelines (EIA) 
was published with the Guidelines in the 
Freperat REGISTER of July 28, 1978. The as- 
sessment was based on an intensive analysis 
of the Guidelines then in effect, the Guide- 
lines as proposed by the Recombinant DNA 
Advisory Committee in September 1977, and 
the Guidelines as proposed by NIH in July 
1978. The conclusion of the assessment was 
that there would be no adverse impact of 
the NIH-proposed changes upon the envi- 
ronment. 

The issues raised by the commentators in 
correspondence and by the witnesses of the 
September 15 hearing on the NIH-proposed 
revised Guidelines are reviewed in detail in 
the accompanying Decision document. It is 
the conclusion, based on that review of the 
alternatives proposed in July 1978 and the 
decisions refiected in the final Guidelines, 
that there will be no adverse impact of the 
Federal actions upon the environment. 
Indeed, in the extensive revision of part IV, 
these final Guidelines enhance publi¢ par- 
ticipation and accessibility at the national 
and local levels, with increased emphasis on 
health.surveillance and safety training. The 
final Guidelines provide an even stronger 
framework to ensure that no significant risk 
is presented to the public health or the en- 
vironment. 


Consideration now follows of ceriain 
issues relating to the EIA of July 28, 
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1978, which were raised in correspond- 
ence and by witnesses at the Septem- 
ber 15 hearing. 


NEPA Considerations 


A witness at the September 15 hear- 
ing cited the EIA as being inadequate 
and held that a full Environmental 
Impact Statement (EIS) should be 
prepared. The witness stated that an 
EIS is clearly required by the law. In 
addition, the witness found the EIA 
inadequate in its analysis of the revi- 
sions in such areas as exemptions and 
the use of E. Coli. K-12 and other 
host-vector systems. 

In our view, the EIA prepared by 
NIH on the proposed revisions to the 
NIH Guidelines fully satisfies the re- 
quirements of the National Environ- 
mental Policy Act of 1969 (NEPA). 

The current Guidelines on Recom- 
binant DNA Research were issued on 
June 23, 1976, and published in the 
FEDERAL REGISTER On July 7, 1976 (41 
F.R. 27902). They were develicped by 
NIH after opportunity for public com- 
ment and an open meeting at which 
members of the public were invited to 
testify (41 F.R. 2105). 

In the Decision of the Director, NIH, 
which accompanied the 1976 Guide- 
lines, it was indicated that NIH would 
prepare a draft EIS on the Guidelines 
in order to give the public further op- 
portunity to comment. The draft EIS 
was published in the FEDERAL REGISTER 
on September 9, 1976, with a preamble 
soliciting public comment (41 F.R. 
38426). After the close of the comment 
period, a final EIS was prepared, 
taking into account the comments re- 
ceived and scientific developments up 
to that time. The EIS actually became 
final on November 28, 1977, when 
notice of its receipt was published in 
the FEDERAL REGISTER by the Council 
on Environmental Quality (42 F.R. 
60588). 

During this period, scientific evi- 
dence has been accumulating that the 
risks presented by recombinant DNA 
research, which has always been 
purely speculative, were indeed 
remote. As a result, it became appar- 
ent that the restrictions in the Guide- 
lines were more stringent than neces- 
sary and that the Guidelines needed 
to be revised. The process of revision 
was first undertaken by NIH’s Recom- 
binant DNA Advisory Committee 
(RAC), which referred a proposal for 
revision to the Director, NIH, in Sep- 
tember 1977. On September 27, 1977, 
the Director published the RAC’s pro- 
posal in the FrEpERAL REGISTER for 
public comment (42 F.R. 49596). At 
the same time, and in a subsequent 
FEDERAL REGISTER notice (42 F-.R. 
59918), the Director announced a two- 
day meeting to secure public testimo- 
ny on the RAC proposal. This meeting 
was held on December 15-16, 1977, and 
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witnesses appeared from environmen- 
tal groups, the scientific community, 
and industry. 

Based on the comments received and 
the testimony at the December meet- 
ing, the Director developed an NIH- 
proposed revision of the Guidelines 
(referred to herein as the PRG), rely- 
ing in part on the RAC proposal. The 
PRG was issued by the Director, as a 
proposal, with the approval of the Sec- 
retary, on July 19, 1978, and published 
in the FEDERAL REcISTER on July 28, 
1978 (43 FR 33042), the preamble to, 
the PRG requested public comment, 
announced that a further hearing on 
the PRG would be conducted on Sep- 
tember 15, 1978, before an HEW panel 
chaired by the General Counsel, and 
indicated that finai action on the PRG 
would be taken after the panel had re- 
viewed both the written comments and 
those provided at the hearing.* 

When the PRG was published on 
July 28, it was accompanied by a de- 
tailed EIA, which included a discus- 
sion of the risks and benefits of recom- 
binant DNA research and an analysis 
of the current Guidelines, of alterna- 
tives to the Guidelines, and of NIH’s 
PRG. In addition to an overall assess- 
ment of the environmental impact of 
the PRG, sepaate environmental 
impact analyses were made of each 
section. The conclusions reached were 
summarized at the beginning of the 
EIA as follows: 


As can best be determined from all evi- 
dence compiled to date and analyzed in nu- 
merous scientific and public forums, there 
will be no adverse environmental impact 
from recombinant DNA research conducted 
under the Director’s proposed revisions. The 
Environmental Impact Statement on NIH 
Guidelines for Research Involving Recom- 
binant DNA Molecules, issued in October 
1977, predicted that the environmental 
impact of research conducted under the 
1976 NIH Guidelines would be the contin- 
ued protection of the laboratory worker, the 
general public, and the environment from 
conjectural hazards. So far, this prediction 
has been confirmed: We know of no scien- 
tists conducting recombinant DNA research 
in the United States or other countries who 
are not following the NIH or comparabie 
guidelines, and no untoward effect of the re- 
search has been reported. Meanwhile, new 
scientific evidence as well as extensive expe- 
rience in operating under the NIH Guide- 
lines indicate that revisions are in order. 
The predictable effect of continued use of 
recombinant DNA techniques under the Di- 
rector’s proposed revisions would be a great- 
er realization of the benefits of this vaiua- 
ble tool without compromise of safety. (43 
FR 33096). 


The EIA prepared by NIH on the 
PRG discusses in detail scientific de- 
velopments regarding recombinant 
DNA research. It justifies the changes 
proposed by NIH, explains why some 
RAC and public proposals were not ac- 


*More than 30 persons from environmen- 
tal groups and the scientific community tes- 
tified at the September 15 hearing. 
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cepted, and assesses at some length 
the anticipated environmental effects 
of the changes NIH proposed to make. 

In my view the EIA represents a con- 
scientious, thoughtful, and thorough 
effort to carry out our responsibilities 
under NEPA. As one correspondent 
noted, the assessment is a ‘“‘thorough 
and fully documented analysis * * * 
that describes the technical aspects of 
this research and its conjectural risks 
and benefits.” The EIA took a “hard 
look” at the current Guidelines, the 
various alternatives, and the environ- 
mental implications of the proposed 
changes. By soliciting public comment 
and conducting a public hearing, rele- 
vant areas of environmental concern 
were identified. I believe that a con- 
vincing case is made in the EIA that 
the proposed changes would have no 
significant environmental impact. 

My Decision accompanying these 
final Guidelines reviews at some 
length exemptions from the Guide- 
lines in light of the comments made 
by correspondents and witnesses. And 
indeed, a lengthy analysis of the list of 
exempt organisms in Appendix A doc- 
uments the prudence and caution in 
which NIH is proceeding. On the basis 
of comments, the list has been modi- 
fied and the scope of experiments re- 
stricted. 

It was also asserted by witnesses 
that the filing of an EIS would provide 
for public input in the Government’s 
decisions affecting the environment. 
In my view, NIH’s overall response to 
the issues raised by recombinant DNA 
research has been to ensure a full 
public hearing of all issues. When 
these issues first arose, NIH conducted 
public hearings, solicited public com- 
ment, developed Guidelines, and pub- 
lished an EIS, which ultimately re- 
ceived judicial approval. 

Since that time scientific evidence 
has shown that the initial concerns 
about the hazards of this research 
may have been exaggerated. Accord- 
ingly, we proposed to relax some as- 
pects of the Guidelines. In doing so, 
we again conducted hearings and solic- 
ited public comment. And the NIH- 
proposed revised Guidelines were pub- 
lished for comment, followed by a 
hearing under the aegis of a DHEW 
committee chaired by: Peter Libassi, 
the DHEW General Counsel. In addi- 
tion, all of the proceedings and all doc- 
uments have been published in an on- 
going series of volumes that document 
the basis for NIH policies. The docu- 
ments contain relevant proceedings of 
the executive, legislative, and judicial 
branches. A fourth volume will be pub- 
lished in January containing the tran- 
script of the September 15, 1978, hear- 
ing, all correspondence received by 
NIH commenting on the proposed 
Guidelines of July 28, 1978, and all 
other relevant documents. 


NOTICES 


RISK ASSESSMENT 


Several witnesses raised issues con- 
cerning the concepts of risk and safety 
as outlined in the Environmental 
Impact Assessment (EIA). One witness 
emphasized the concept of risk as “a 
relatively objective measurement of 
hazards” and safety as “‘a subjective 
expression of the level of risk which is 
acceptable to a population.” He be- 
lieves the NIH Guidelines and Assess- 
ment confuse these two concepts. The 
Guidelines, in his view, do not provide 
adequate institutional mechanisms to 
ensure that the value issues involved 
in safety are thoroughly aired by the 
general public. Thus, because safety is 
“value-laden, subjective, and in a 
sense, political,’’ the Guidelines must 
reflect these values by ensuring ade- 
quate mechanisms for determining 
safety standards and their implemen- 
tation. 

The October 1977 EIS on the origi- 
nal NIH Guidelines and the July 1978 
EIA on the proposed revisions address 
in great detail occupational and envi- 
ronmental health and safety concerns. 
As noted in the EIA (FrEpERAL REcIs- 
TER, p. 33131, middle column), several 
changes are proposed in the revised 
Guidelines “in the implementation, 
review, and monitoring of recombinant 
DNA activities at the local and nation- 
al levels, to insure appropriate safety 
practices and procedures that would 
minimize any significant environmen- 
tal impact.” 

These modifications focus on a re- 
structuring of roles and responsibil- 
ities. The applicability of the Guide- 
lines has been extended to all recom- 
binant DNA reseach at institutions 
that receive any recombinant DNA re- 
search support from NIH. Biosafety 
committees have been given broader 
responsibilities. At the request of sev- 
eral commentators, Appendix D to the 
original Guidelines has been revised 
and updated as Laboratory Safety 
Monograph—A Supplement to the NIH 
Guidelines. The monograph is a com- 
pendium of useful safety information, 
including instructions on emergency 
procedures, laboratory techniques for 
biohazard control, and decontamina- 
tion and disposal methods. It provides 
much detail on the responsibilities of 
the local institution for safety prac- 
tices and procedures. The impact of 
these actions and the restructuring of 
part IV of the Guidelines will be the 
promotion of safer conduct of this re- 
search, affording a greater measure of 
protection to the environment, with 
emphasis on occupational health and 
safety. © 

Several commentators also urged 
NIH to initiate and fund a comprehen- 
Sive risK-assessment program to pro- 
vide a scientific basis for defining ap- 
propriate containment requirements 
for recombinant DNA experiments. 


The DHEW Committee reviewed NIH 
efforts in this regard. It was noted 
that recombinant DNA research ex- 
periments provide a great deal of in- 
formation on risks. In addition, NIH is 
supporting a number of studies in risk 
assessment. The participants at the 
Falmouth Conference* recommend 
studies in six areas, and NIH is follow- 
ing up on those recommendations. 

The Rowe-Martin polyoma experi- 
ments are discussed in the Decision 
Document. In addition, intramural 
NIH scientists are coilaborating with 
scientists from other institutions in 
testing the virulence in mice of E. coli 
K-12 containing “shotgun clones” of 
recombinant DNA derived from other 
species. 

A number of contractors of the Na- 
tional Institute of Allergy and Infec- 
tious Diseases are testing the biologi- 
cal containment capabilities of various 
derivatives of E. coli K-12. Some are 
testing the survival and capacity of 
plasmid and phase vectors to be trans- 
mitted to secondary bacteial hosts in 
the gastrointestinal tract of man and 
mouse. Others are assessing these pa- 
rameters in model sewage treatment 
systems and in situations simulating 
accidental spills and other types of ac- 
cidental release of the organisms for 
experimental procedures. 

In addition, invistigators proposing 
systems to be certified by NIH as HV1 
or HV2 must perform certain specified 
tests on these systems relevant to 
their survival and transmission proper- 
ties. It is also anticipated that if inves- 
tigators seek exceptions to the prohi- 
bitions for specified clones, NIH will 
request substantial risk-assessment ex- 
periments to be performed to evaluate 
claims of safety. 

Another commentator noted that 
Dr. Sidney Brenner of the Medical Re- 
search Council’s Laboratory for Molec- 
ular Biology in Cambridge, England, 
had stated that he believed the whole 
method of risk-assessment up to now 
is “fragmentary” and that what is 
needed is a ‘“‘more systematic ap- 
proach,” which he was trying to take. 
Dr. Brenner, when asked for more in- 
formation on his studies, explained 
that the method of risk-assessment he 
referred to is not a new experimental 
approach but a new analytical ap- 
proach. Dr. Brenner’s work will be fol- 
lowed closely for any new information 
that sheds light on potential risks or 
safety of experiments under the 
Guidelines. 


SOCIAL ETHICS 


A witness at the September 15th 
hearing noted that ‘“‘the steps taken to 
insure containment are of great imme- 
diate importance and the _ present 
guidelines should be continued.” But 


*See Journal of Infectious 


137:704-708, May 1978 


Diseases, 
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he stated that “ultimately the discus- 
sion, kinds of facility and guidelines 
are simply irrelevant.’”’ In his view, 
human security may be threatened by 
“the biologic revolution.” He notes tht 
just as the “nuclear reality” has led to 
the term “omnicide,”’ and environmen- 
tal pollution to “ecocide,” biological 
research may lead to “genecide.” 

As noted in my Decision document 
(FEDERAL REGISTER,) July 28, 1978), 
NIH has been asked to provide a 
forum for dealing with social issues re- 
latig to “genetic engineering.” The 
concerns of this witness may be taken 
in the same context. My Decision 
notes that NIH has been addressing 
the policy questions involving the 
safety of this research, not the “poten- 
tential future application * * * to the 
altering of the genetic character of 
higher forms of life, including man 
***. In light of public concern, a 
study is warranted of the ethical, 
legal, and social implications of these 
techniques. The National Commission 
for Protection of Human Subjects of 
Biomedical and Behavioral Research 
considered, but was unable to initiate, 
a study * * *.” Such a study might be 
considered by the Department’s newly 
created Ethical Advisory Board. It 
could also be a key priority for the Na- 
tional Commission for the Protection 
of Human Subjects, which was reauth- 
orized by the Congress before adjourn- 
ment of this session. 


APPENDIX II—FEDERAL INTERAGENCY ADVISO- 
RY COMMITTEE ON RECOMBINANT DNA ReE- 
SEARCH, OCTOBER 1978 


DEPARTMENT OF AGRICULTURE 


Dr. James Nielson, Deputy Assistant Secre- 
tary for Conservation, Research, and Edu- 
cation, U.S. Department of Agriculture, 
Washington, D.C. 20250. 

Charles F. Lewis, Ph. D. (Alt.), Staff Scien- 
tist, Plant and Entomological Sciences, 
National Program Staff, ARS, USDA, 
BARC-West, Beltsville, Maryland 20705. 

Dr. Clarence O. Grogan (Alt.), Principal 
Agronomist, Conservation, Research, and 
Education, U.S. Department of Agricul- 
ture, Washington, D.C. 20250. 


DEPARTMENT OF COMMERCE 


Jordan J. Baruch, Sc. D., Assistant Secre- 
tary for Science and Technology, U.S. De- 
partment of Commerce, Washington, D.C. 
20230. 


DEPARTMENT OF DEFENSE 


William R. Beisel, M.D., Scientific Adviser, 
U.S. Army Medical Research Institute of 
Infectious Diseases, Ft. Detrick, Frederick, 
Maryland 21701. 


DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE 


Lowell T. Harmison, Ph. D., Science Adviser, 
Officer of Health Policy, Research, and 
Statistics, OASH, Parklawn Building, 
Room 17A-55, Rockville, Maryland 20857. 


NOTICES 


CENTER FOR DISEASE CONTROL 


John H. Richardson, D.V.M., Director, 
Office of Biosafety, Center for Disease 
Control, Atlanta, Georgia 30333. 

Anthony Robbins, M.D., Director, National 
Institute for Occupational Safety and 
Health, Parklawn Building, Room 8-05, 
Rockville, Maryland 20857. 


FOOD AND DRUG ADMINISTRATION 


Robert L. Elder, Sc. D., Deputy Associate 
Commissioner for Science, Food and Drug 
Administration, Parklawn Building, Room 
14-57, Rockville, Maryland 20857. 

Rosa M. Gryder, Ph. D. (Alt.), Staff Science 
Adviser, Office of Science, Food and Drug 
Administration, Parklawn Building, Room 
1-83, Rockville, Maryland 20857. 

John C. Petricciani, M.D., Deputy Director, 
Division of Pathology, Bureau of Biolo- 
gics, FDA, NIH Buiiding 29, Room 514, 
Bethesda, Maryland 20014. 


DEPARTMENT OF ENERGY 


James L. Liverman, Ph. D., Deputy Assist- 
ant Secretary for Environment, Depart- 
ment of Energy, Washington, D.C. 20545. 

Charles E. Carter, M.D. (Alt.), Manager, 
Biomedical Programs, Cffice of Health 
and Environmental Research, Department 
of Energy, Washington, D.C. 20545. 

Walter H. Weyzen, M.D. (Alt.), Manager, 
Human Health Studies Programs, Office 
of Health and Environmental Research, 
Department of Energy, Washington, D.C. 
20545. 


DEPARTMENT OF INTERIOR 


Mariano Pimentel, M.D., Medical Director, 
Department of Interior, 18th and C 
Streets, NW., Room 7045, Washington, 
D.C. 20240. 


DEPARTMENT OF JUSTICE 


Mr. Anthony Liotta, Deputy Assistant At- 
torney General, Land and Natural Re- 
sources Division, Department of Justice, 
Washington, D.C. 20530. 


DEPARTMENT OF LABOR 


Eula Bingham, Ph. D., Assistant Secretary 
for Occupational Safety and Health, De- 
partment of Labor, Washington, D.C. 
20210. 


’ DEPARTMENT OF STATE 


Mr. William J. Walsh III, Biomedical Re- 
search Liaison and Health Affairs Officer, 
Bureau of Oceans and International Envi- 
ronmental and Scientific Affairs, Depart- 
ment of State, Washington, D.C. 20520. 


DEPARTMENT OF TRANSPORTATION 


Mr. Douglas A. Crockett, Department of 
Transportation, Trans Point Building, 
Room 6405, 2100 Second Street SW., 
Washington, D.C. 20590. 


ENVIRONMENTAL PROTECTION AGENCY 


Thomas A. Murphy, Ph. D., Acting Deputy 
Assistant Administrator for Health and 
Ecological Effects, Environmental Protec- 
tion Agency, 401 M Sireet, SW., Washing- 
ton, D.C. 20460. 


EXECUTIVE OFFICE OF THE PRESIDENT 


Gilbert S. Omenn, M.D., Ph. D., Assistant 
Director for Human Resources, Office of 
Science and Technology Policy, Old Ex- 
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ecutive Office Building, Room 360, Wash- 
ington, D.C. 20500. 

Mrs. Carroll L. Bastian, Senior Staff 
Member for Environmental Health and 
Toxic Substances, Council on Environ- 
mental Quality, 722 Jackson Place, NW., 
Washington, D.C. 20006. 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION 


David L. Winter, M.D., Director for Life Sci- 
ences, National Aeronautics and Space Ad- 
ministration, 400 Maryland Avenue SW., 
Room 5111, Washington, D.C. 20546. 


NATIONAL SCIENCE FOUNDATION 


Herman W. Lewis, Ph. D., Section Head of 
Celluiar Biology, Division of Physiology, 
Cellular, and Molecular Biology, National 
Science Foundation, Washington, D.C. 
20550. 

Philip D. Harriman, Ph. D., Program Direc- 
tor of Genetic Biology, National Science 
Foundation, Washington, D.C. 20550. 


NUCLEAR REGULATORY COMMISSION 


Mr. Frank Swanberg, Jr., Chief, Health, and 
Environmental Research Branch, Nuclear 
Regulatory Commission, Washington, 
D.C. 20555. 


U.S. ARMS CONTROL AND DISARMAMENT AGENCY 


Robert Mikulak, Ph. D., Physical Science 
Officer, Multilateral Affairs/Advanced 
Technology, U.S. Arms Control and Disar- 
mament Agency, Washington, D.C. 20451. 


VETERANS’ ADMINISTRATION 


Jane S. Schultz, Ph. D., Chief, Program 
Review Division, Veterans’ Administration 
Central Office, 810 Vermont Avenue, NW., 
Room 755, Washington, D.C. 20420. 


CHAIRMAN OF THE COMMITTEE 


Donald S. Fredrickson, M.D., Director, Na- 
tional Institutes of Health, Bethesda, 
Maryland 20014. 


EXECUTIVE SECRETARY OF THE COMMITTEE 


Joseph G. Perpich, M.D., J.D., Associate Di- 
rector for Program Planning and Evalua- 
tion, National Institues of Health, Bethes- 
da, Maryland 20014. 


AppPENDix III 


EXCHANGE OF LETTERS BETWEEN SENATORS AND 
SECRETARY CALIFANO 


[Letter to Senator Kennedy attached; 
similar ietters were sent to the five other 
Senators] 


UNITED StaTES SENATE, 
Washington, D.C., June 1, 1978 

Hon. Joseryu A. CALIFANO, JR., 

Secretary of Health, Education and Welfare, 
Department of Health, Education and 
Welfare, Washington, D.C. 20201. 

Dear Mr. SECRETARY: Since 1976 four com- 
mittees of the House and Senate have held 
nine series of hearings to consider the issues 
relating to recombinant DNA research. 
These extended and thorough inguiries 
have shown that, with respect to the re- 
search they support and conduct, the Na- 
tional Institutes of Health have taken a 
properly cautious approach by prohibiting 
certain presumably hazardous experiments, 
requiring certification of the safety of host- 
vector systems, prescribing physical and bio- 
logical containment measures for the con- 
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duct of permissible experiments, and provid- 
ing for changes in these restrictions as fur- 
ther scientific evidence resolves the uncer- 
tainties about the health and environmental 
effects of using recombinant DNA tech- 
niques. 

Evidence accumulated in the past year, 
rather than revealing any hazards associat- 
ed with these experiments, points to a high 
level of safety in the use of the predominant 
host organism, the K-12 strain of E. coli. 
The NIH Recombinant DNA Molecule Pro- 
gram Advisory Committee has recommend- 
ed changes in the Institute’s research guide- 
lines to reflect this evidence, and these rec- 
ommendations are being considered by Di- 
rector Fredrickson. Other hosts and vectors 
have received less scrutiny, and uncertainty 
remains about risks that may be associated 
with future applications of the technology. 
These uncertainties justify continuing to re- 
quire certain precautions in recombinant 
DNA work. 

However, the hearings have also under- 
scored the need to correct deficiencies in 
the present system of regulation. Privately 
supported research activities are not subject 
to monitoring by NIH nor to sanctions for 
failure to comply with the guidelines. Appli- 
cation of the NIH standards by other Feder- 
al agencies is voluntary. As Director Fre- 
drickson has stated on several occasions, it 
is doubtful this enforcement by the princi- 
pal Federal sponsor of recombinant DNA re- 
search—NIH—is appropriate. Procedures for 
revising the standards and exempting cer- 
tain experiments should be clarified. It is 
important to ensure the accountability of 
institutions and investigators, particularly if 
they are to assume greater responsibility for 
monitoring compliance. The Federal Gov- 
ernment should anticipate commercial ap- 
plications of recombinant DNA techniques 
and the concerns they are likely to raise. 

In view of these developments and in view 
of the heavy legislative schedule of the 
Senate and the Human Resources Commit- 
tee, we are writing to inquire whether the 
deficiencies in the present regulatory 
system can be remedied through executive 
action in the event final agreement on legis- 
lation is not possible. Specifically, it would 
seem possible to shift monitoring and en- 
forcement responsibilities from NIH to a 
more appropriate agency within the Depart- 
ment of Health, Education, and Welfare. It 
would also seem possible to remedy the 
problems of accountability and of coverage 
in the process of revising the recombinant 
DNA guidelines. On the basis of the survey 
of existing statutory authorities conducted 
by the Committee on Commerce, Science 
and Transportation, there seems to be ade- 
quate authority to regulate the commercial 
application of products developed through 
recombinant DNA technology. There is, 
however, need for more effective coordina- 
tion among Federal agencies in the imple- 
mentation of these authorities. 

In this regard, you expressed to Senator 
Stevenson in your letter of February 27, 
1978, that the Food and Drug Administra- 
tion ** * * could, under existing authority, 
require any firm seeking approval of a prod- 
uct which may be the end product of recom- 
binant DNA research to certify to the 
Agency that it has complied with the NIH 
guidelines on recombinant DNA.” 
noted also that FDA has authority to in- 
spect firms making such certification to 
assure compliance with the NIH guidelines. 
This statement is important because most, 


You. 


NOTICES 


if not all, recombinant DNA research by the 
private sector is being conducted by phar- 
maceutical companies with the objective of 
developing products that would be marketed 
in accordance with FDA regulations. A deci- 
sion by the Administration to use this exist- 
ing authority would bring the large major- 
ity of privately funded recombinant DNA 
research activities under the NIH guide- 
lines. Is the Administration prepared to use 
the authority cited in your February 27th 
letter? 

Finally, it has been suggested that section 
361 of the Public Health Service Act pro- 
vides sufficient authority to promulgate reg- 
ulations covering recombinant DNA re- 
search conducted by the private sector with 
non-Federal funds. Although you have ex- 
pressed the view that specific legislative au- 
thority is preferable to using the authority 
of section 361, we are raising the issue again 
for three reasons: (1) The need for new leg- 
islation is less clear than it was one year ago 
when the initial bills were introduced, (2) 
the existing regulatory deficiencies relating 
to Federally-supported research can be re- 
medied by executive action, and (3) the 
heavy legislative schedule may preclude 
action in this session of Congress. In view of 
these developments, it seems prudent to ex- 
plore the willingness of the Executive 
Branch to use the authority of section 361 
to cover privately-funded recombinant DNA 
research. In addition, we request that you 
solicit a legal opinion from the Department 
of Justice as to the use of section 361 in this 
manner. 

There is an additional factor to consider. 
In the past, Congress has been reluctant to 
extend statutory control over a specific field 
of scientific investigation unless such au- 
thority was absolutely necessary to protect 
the public’s health and safety. In view of 
the scientific evidence accumulated during 
the past year, it is not possible to reach this 
conclusion in the ease of recombinant DNA 
research. If the deficiencies discussed above 
could be corrected through’ executive 
action—by use of existing powers of FDA 
and/or the authority of section 361—there 
would be no reason to legislate new statuto- 
ry controls. 

In the event these executive actions were 
implemented, we would recommend that an 
appropriate group of experts and lay per- 
sons, such as the advisory committee to the 
NIH Director, continue to monitor the sci- 
entific evidence relating to the hypothetical 
risks of recombinant DNA research. If evi- 
dence indicating actual risks were to be de- 
veloped, Congress could once again consider 
the need for legislation. 

Since we are presently considering the leg- 
islative agenda for the balance of this ses- 
sion, we would appreciate your prompt re- 
sponse to this inquiry. 

Sincerely, 


EDWARD M. KENNEDY, 
Chairman, Subcommittee on 
Health and Scientific 
Research. 


JACOB K. Javits, 
Ranking Minority Member, 
Committee on Human Resources. 


GAYLORD NELSON, 
Member, 
Committee on Human Resources. 


AbLAI E. STEVENSON, 
Chairman, Subcommittee on 
Science, 
Technology and Space. 


HARRISON A. WILLIAMS, JR., 
; Chairman, 
Committee on Human Resources. 


RICHARD S. SCHWEIKER, 
Ranking Minority Member, Sub- 
committee on Health and Sci- 
entific Research. 


THE SECRETARY OF HEALTH, 
EDUCATION, AND WELFARE, 
Washington, D.C.. September 12, 1978. 

Hon. Epwarp M. KENNEDY, 

Chairman, Subcommittee on Health and 
Scientific Research, Committee on 
Human Resources, United States Senate, 
Washington, D.C. 20510 


Dear TED: Thank you for your letter in 
which you have raised a number of thought- 
ful questions concerning the need for legis- 
lation to regulate recombinant DNA re- 
search. 

As you state in your letter, new scientific 
information, particularly on the safety of E. 
coli K-12 (the principal organism used in 
these experiments), indicates that extensive 
regulation in this research area may be un- 
warranted. Indeed, there is additional evi- 
dence that many recombinant DNA manipu- 
lations in the laboratory may be similar to. 
events that occur in nature. 

In view of these scientific developments, 
you raise the question as to whether legisla- 
tion is necessary or whether existing statu- 
tory authority would be sufficient for pur- 
poses of regulation. You cite specifically the 
regulatory authority of the FDA and of the 
Public Health Service Act (Section 361). 

The Department does not intend to 
invoke existing statutory authorities to reg-- 
ulate DNA activities at this time. If an 
emergency were to occur before passage of 
legislation, the Department could reconsid- 
er this position in order to take action on an 
interim basis. But, we continue to support 
legislation if it embodies the moderate ap- 
proach of H.R. 11192. The virtue of such 
legislation is that it may include a number 
of specific provisions that permit useful 
flexibility in implementing regulations. 
Such provisions include: 

e@ the promotion of uniform 
standards, 

@ clear authority for the Secretary in re- 
lationship to other Federal laws, 

@ avoidance of normal administrative pro- 
cedures for initial application of NIH Guide- 
lines and waiver of the Administrative Pro- 
cedures Act (APA) for issuance of adminis- 
trative regulations, and authority for the 
Secretary to waive regulatory requirements 
for activities that pose no significant risk to 


national 


_ health or the environment. 


In recommending legislation, the Federal 
Interagency Committee on Recombinant 
DNA Research reviewed all existing statuto- 
ry authority and found that none could pro- 
vide for comprehensive regulation of these 
activities. The Interagency Committee 
noted that under Section 361 ‘‘there would 
presumably have to be a reasonable basis 
for concluding that the products of all re- 
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combinant DNA research cause or may 
cause human disease. Such a conclusion 
would undoubtedly be tenuous at best, and 
it is unlikely that resulting requirements 
could be effectively imposed and enforced.” 

Your letter suggested that we seek a legal 
opinion from the Department of Justice on 
the use of Section 361. Justice is represent- 
ed in the Interagency Committee and has 
participated in the review and recommenda- 
tions concerning existing statutory authori- 
ties, including Section 361. 

The authorities of the Food and Drug Ad- 
ministration (FDA) were reviewed by the 
Committee; but inasmuch as recombinant 
DNA research has not yet reached the stage 
where it has yielded products to be regulat- 
ed by FDA, it was agreed that FDA prob- 
ably does not have authority to impose re- 
quirements on such research at present. 


On ‘July 28, the Department published 
proposed revisions to the Guidelines on re- 
combinant DNA research for 60 days of 
comment. In addition, I have asked General 
Counsel Peter Libassi to serve as Chairman 
and Dr. Donald Fredrickson as Vice Chair- 
man of a September 15 public hearing on 
these proposed revisions. Analysis of written 
and oral comments will proceed as quickly 
as possible, with final issuance of the re- 
vised Guidelines expected before the first of 
December. 


A number of proposed changes in the 
Guidelines would permit, on a voluntary 


NOTICES 


basis, registration of activities and NIH cer- 
tification -of new host-vector systems from 
the private sector. Protection would be pro- 
vided for proprietary an patent information 
for these private sector activities. Registra- 
tion of recombinant DNA projects, irrespec- 
tive of source of funding, would be required 
of institutions receiving NIH support for re- 
combinant DNA research. By these means, a 
national registry of all Federal and private 
sector activities may evolve. 

The Interagency Committee has been an 
invaluable forum for developing coherent 
and coordinated policies through the repre- 
sentation of all the relevant research and 
regulatory agencies, and has served to 
ensure a commonality of standards. This 
Committee should continue to provide such 
oversight for the development of Federal 
policies and to ensure institutional compli- 
ance with the NIH Guidelines. Other advi- 
sory committees, both technical and public, 
must continue. The Recombinant DNA Ada- 
visory Committee will have a continuing 
role, and as you suggest in your letter, the 
public Advisory Committee to the Director, 
NIH, should continue to consider recom- 
mendations from the technical group. 

The NIH and the Center for Disease Con- 
trol (CDC) will continue to work closely as 
they have done over the past 18 months 
concerning safety aspects of the Guidelines. 
For example, NIH, in conjunction with 
CDC, has been developing mechanisms for 
assisting institutions in managing possible 
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laboratory emergencies and for providing 
direct assistance when appropriate. Indeed, 
NIH and CDC are collaborating in a revision 
of the CDC Classification of Etiologic 
Agents on the Basis of Hazards—a classifica- 
tion that underpins some of the safety re- 
quirements of the Guidelines. Also, these 
agencies are reviewing packaging and ship- 
ping requirements relavant to recombinant 
DNA activities. 

Close cooperation and consultation with 
the Food and Drug Administration and the 
Environmental Protection Agency will also 
be essential, since the regulatory authority 
of these agencies will come into play when 


‘ recombinant DNA research inventions are 


ready for commercial development. The Oc- 
cupational Safety and Health Administra- 
tion will exercise its regulatory authority in 
the workplace. 

We are pleased with the progress made in 
the absence of legislation and believe that 
invocation of existing authorities, however 
appropriate, would not contribute material- 
ly to our objectives. Only passage of legisla- 
tion embodying the features cited here 
would, in our opinion, justify the change 
from a voluntary to a regulatory approach. 
Should the Senate choose to act, I would 
strongly urge adoption of an approach simi- 
lar to H.R. 11192. 

Sincerely, 
JOSEPH A. CALIFANO, Jr. 


(FR Doc. 78-35532 Filed 12-21-78; 8:45 am] 
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